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THERMOPHYSICAL  PROPERTIES  OF  NITROGEN  FROM  THE  FUSION  LINE 

TO  3500  R  (1944  K)  FOR  PRESSURES  TO 

150,000  PSIA   (10342  x   10s   N/m3)"" 


R.    T.    Jacobsen,   R.    B.    Stewart,    R.    D.    McCarty,   and  H.    J.    M.    Hanley 

Tables  of  ther mophysical  properties  of  nitrogen  are  presented  for  temperatures 
from  the  fusion  line  to  3500  R  for  pressures  to  3000  psia,   and  from  the  fusion  line  to 
1500  B  for  pressures  above  3000  psia  to  150,000  psia.     The  tables   include  values  of 
entropy,    enthalpy,    internal  energy,   density,    specific  volume,   velocity  of  sound,    specific 
heats   (C       and     C    ),    thermal  conductivity,   viscosity,    thermal  diffusivity,    Prandtl  number, 
and  the  dielectric  constant  for   selected  isobars.     Additional  tables  are   included  for  values 
of:     (3PAVL,      (9P/3T)    ,     V(9H/aV)    ,      ftP/aU)    ,     VfoP/dV),     and     (l/V)   (9V/9T)    , 

T  p  p  v  r  p 

which  have  special  utility  in  heat  transfer  calculations.     Tables  of  selected  isobars  for 
the  liquid  and  vapor  phases,   and  for  the  saturated  vapor  and  saturated  liquid  are  included. 

An  equation  of  state  is  presented  for  liquid  and  gaseous  nitrogen  for  the  temperature 
and  pressure  ranges  of  these  tables.     In  the  determination  of  the  equation  of  state,   all  of 
the     P-p-T     (pressure-density- temperature)  data  available  from  the  published  literature 
were  reviewed,   and  appropriate  corrections  made  to  bring  experimental  temperatures 
into  accord  with  the  International  Practical  Temperature  Scale  of  1968.     The  coefficients 
of  the  equation  of  state  were  determined  by  a  weighted  least  squares  fit  to  selected     P-p-T 
data  and  simultaneously  to     C       data  determined  by  corresponding   states  analysis  from 
oxygen  data,   and  to  data  which  defined  the  phase  equilibrium  criteria  for  the  saturated 
liquid  and  saturated  vapor.     A  vapor  pressure  equation,    melting  curve  equation,   and  an 
equation  to  represent  the  ideal  gas  heat  capacity  of  nitrogen  are  also  presented.     The 
equation  of  state  is  estimated  to  be  accurate  to  within  0.  5  percent  in  the  liquid  region,    to 
within  0.1  percent  for   supercritical  isotherms  up  to  15,000  psia,   and  to  within  0.3  percent 
from  15,000  to  150,000  psia.     The  vapor  pressure  equation  is  accurate  to  within  ±  0.01  K 
between  the  triple  point  and  the  critical  point. 

Key  words:     Density;  dielectric  constant;   enthalpy;   entropy;  equation  of  state;  fixed  points; 
heat  transfer  coefficients;   index  of  refraction;  Joule- Thomson;  latent  heat;  melting  point; 
nitrogen;  Prandtl  number;   specific  heat;   speed  of  sound;   surface  tension;  thermal 
conductivity;   thermal  diffusivity;  vapor  pressure;  viscosity;  volume. 


The  development  of  the  equation  of  state  used  in  this  work  was  carried  out  at  the 
University  of  Idaho,    Moscow,    Idaho,   and  was  supported  by  NASA-JSC  Contract  NAS 
9-12078,   and  by  OSRD-NBS  Contract  CST- 962- 5-69.     The  work  carried  out  at  the 
National  Bureau  of  Standards  was  under  NASA-JSC  Contract  T-1813A  and  (in  part)  was 
sponsored  by  the  Office  of  Standard  Reference  Data. 


1.     INTRODUCTION 

The  work  reported  in  this  technical  note  was  carried  out  in  two  parts  in  different 
locations.     The  equation  of  state  work  was  carried  out  at  the  University  of  Idaho  (section 
2)  while  the  transport  and  other  properties  (sections  3-9)  work  was  carried  out  in  the 
Cryogenic  Data  Center  of  the  National  Bureau  of  Standards   in  Boulder,    Colorado.     In  this 
joint  publication  we  have  assembled  under  a   single  cover  values  for   many  of  the  properties 
of  nitrogen  which  until  now,    if  available  at  all,   have  been  scattered  through  the  world's 
literature.     The  tabular  data  presented  here  represent  "best  values"  for  each  property 
at  this  time.      Computer  programs  to  calculate  the  properties  presented  in  these  tables 
are  also  available.     Inquiries  should  be  addressed  to  the  National  Bureau  of  Standards, 
Cryogenic  Data  Center,    Boulder,    Colorado     80302. 

The  tables  of  thermodynamic  properties  presented  here  are  based  on  the  thermo- 
dynamic property  studies  which  have  been  carried  out  at  the  University  of  Idaho  since 
1969.     This  work  was  initially  funded  by  the  Office  of  Standard  Reference  Data  of  the 
National  Bureau  of  Standards,   and  later  by  the  Systems  Management  Branch,   Johnson 
Space  Center,    of  the  National  Aeronautics  and  Space  Administration.     The  objectives 
of  the  project  have  been  the  development  of  an  equation  of  state  for  the  range  of  available 
experimental  data  for  nitrogen,   and  the  calculation  of  a  table  of  thermodynamic  properties 
of  nitrogen  which  represents  these  data  to  within  the  estimated  experimental  uncertainty 
of  the  measurements.     This  represents  an  extension  to  higher  temperature  and  pressures 
of  the  earlier  thermodynamic  property  tables  by  Strobridge  (1963).     The   study  has  included 
the  critical  evaluation  of  all  of  the  experimental  data  for  thermodynamic  properties  of 
nitrogen  available  from  the  published  literature,   and  the  formulation  of  an  equation  of 
state  to  represent  the  P-p-T  data  and  other  thermodynamic  properties.     In  addition  to  the 
equation  of  state  presented  here  for  nitrogen,   a  parallel  study  has  resulted  in  an  equation 
of  state  for  oxygen  using  the  same  functional  form.     A   summary  of  this  work  is  given  by 
Jacobsen,    et  al.    (1972).     A  more  complete  review  of  the  development  of  the  nitrogen 
thermodynamic  property  tables  is  given  in  Jacobsen  (1972). 

The  work  reported  in  sections  3  through  9  was  sponsored  by  the  NASA-  Johnson 
Space  Center,    Cryogenic^  Section,anci   the  iacluoio.i  of  the  transport  propsxti^s  was 
made  possible  by  funding  from  the  Office  of  Standard  Reference  Data  of  the  National 
Bureau  of  Standards.     In  each  section  we  have  attempted  to  assign  a  realistic  uncertainty 
to  the  property  concerned.     Where  new  work  has  been  performed  a  brief  summary  of  the 
work  is  given  together  with  the  necessary  equations  to  enable  the  reader  to  reproduce  the 
tabular  values   if  desired. 


2.     THERMODYNAMIC  AND  RELATED  PROPERTIES 

2.  1     Equation  of  State 

The  sources  of  experimental  P-p-T  data   selected  for  use  in  this  work  are  listed 
in  table  1.     All  of  the  available  data  on  thermodynamic  properties  of  nitrogen  have  been 
critically  evaluated,   and  the  tables  of  properties  presented  in  this  work  represent  the 
selected  data  generally  to  within  the  estimated  experimental  uncertainty  of  the 
measurements. 

To  incorporate  related  thermodynamic  data  with  the     P-p-T     data  in  the  determi- 
nation of  the  equation  of  state,   procedures  were  developed  for   simultaneously  including 
values  of    C       and  saturation  data   (to  define  the  criteria  for  phase  equilibrium  between 
saturated  liquid  and  saturated  vapor)  with  the     P-p-T    data  in  a  least  squares  fit  of  the 
equation  of  state.     Details  of  the  methods  are  presented  by  Hust  and  McCarty  (1967)  and 
are  reviewed  by  Jacobsen  (1972).     The  inclusion  of  saturation  data   in  the  least  squares 
fit     resulted  in  an  equation  of  state  which  satisfies  the  Maxwell  criterion.     This  equation 
of  state  may  be  used  in  the  calculation  of  derived  properties  of  liquid  states  by  integration 
of  the  functions  for  properties  along  hypothetical  isotherms  through  the  two-phase  region. 
The  incorporation  of     C       data  resulted  in  an  equation  which  exhibits  the  proper  behavior 
of  the  first  and  second  derivative  functions,   and  the  derived  thermodynamic  properties 
calculated  from  these  derivatives. 

Saturated  liquid  and  saturated  vapor  densities  used  in  the  definition  of  phase 
equilibrium  criteria  in  the  determination  of  the  equation  of  state  were  calculated  from  the 
simultaneous  solution  of  the  vapor  pressure  equation  and  interim  equations  of  state. 
Separate  equations  of  state  were  used  in  this  calculation,    the  first  an  equation  determined 
by  a  fit  to  the  vapor  data,   and  the  second  an  equation  determined  by  a  fit  to  the  liquid  data. 

Since  few  measurements  of    C       have  been  published  for  nitrogen,    it  was  necessary 
to  use  values  of    C       in  determining  the  equation  of  state  which  were  estimated  using  the 
principle  of  corresponding   states.     The  estimated     C       values  were  based  on  the  equation 
for     C       for  oxygen  from  Goodwin  and  Weber   (196  9),    and  were  determined  by  the 
calculation  procedure  suggested  by  Diller   (1971). 

The  coefficients  given  in  table  2  for  the  equation  of  state  (1)  were  determined  by  a 
weighted  least  squares  fit  which  used   simultaneously  the    P-p-T    data,    isochoric  heat 
capacity  data,    and  the  saturation  density  data  described  above.     This  least  squares  fit 
was  constrained  to  the  critical  point  values  given  in  table  3. 


TABLE  1 
SELECTED  P-p-T  DATA  FOR  NITROGEN 


Source 

Canfield  (1962) 

Cockett,    et  al.    (1968) 

Crain  (1965) 

Friedman  (1950) 

Gibbons  (1969) 

Golubev  and  Dobrovolskii  (1964) 

Holborn  and  Otto  (1924) 

Michels,    et  al.    (1934) 

Michels,    et  al.    (1936) 

Otto,    et  al.    (1934) 

Robertson  and  Babb  (1969) 

Saurel  (1958) 

Weber   (1970) 


Tempe 

rature 

Pressure 

Number  of 

Rang 

i   (K) 

Range 

(atm) 

Data  Points 

133  - 

273 

2  - 

300 

152 

85  - 

120 

50  - 

200 

63 

143  - 

273 

2  - 

500 

90 

80  - 

300 

1  - 

200 

201 

72  - 

77 

22  - 

124 

17 

78  - 

133 

49  - 

484 

59 

273  - 

673 

20  - 

99 

66 

273  - 

423 

20  - 

80 

56 

273  - 

423 

200  - 

3000 

147 

298  - 

423 

45  - 

400 

63 

308  - 

673 

1600  - 

10,000 

170 

423  - 

1073 

10  - 

900 

87 

80  - 

140 

30  - 

266 

76 

p    =     pRT  +  p3  (Nx  T  +  Ns  T1/s  +  N3   +  N4  /T  +  N5  /T3  ) 
+  p3  (N6  T  +  N7  +  N8  /T  +  N9  /T2  ) 
+  p4  (Nl0  T  +  Nn   +  Nla  IT)  +  p5  (N13  ) 
+  ps  (N14  IT  +  N15  /T3  )  +  p7  (N1S  IT) 
+  p8  (N17  IT  +  N18  IT3  )  +  p9  (N19  /T2  ) 
+  p3(N20/T2  +  N21/T3)   exp   (-Yp2  ) 
+  P5  (N22  /T2  +  Nsa  /T4  )   exp   (-Yp2  ) 
+  p7(N24/T2  +  N25/T3)exp  (-yp3  ) 
+  p9(N2s/T2  +  NS7/T4)exp   (-Yp2) 
+  p1:L(N28/T2  +  N29/T3)   exp   (-Yp2) 
+  p13(N30/T3  +  N31  IT3  +  N32/T4)  exp  (-YpS 


TABLE  2 
COEFFICIENTS  FOR   THE  EQUATION  OF  STATE  (1)  FOR  NITROGEN* 


Coefficient 

Nn 


N2 
Ns 
N4 
N5 
Ns 
N7 
N8 

N9 
N10 

N„ 


N 


i  a 


NT1 

Nx, 

N1( 


n  7 


Numerical  Value  Coefficient 

0. 136224769272827  x   10"2  N, 

0. 107032469908591 
-0.243900721871413  x  10    x 

0. 341007449376470  x  10   3 
-0.422374309466167  x  10   4 

0. 105098600246494  x  1 0" 3 
-0.112594826522081   x   10_I 

0.142600789270907  x  1 0- 3 

0. 184698501609007  x  10   5 

0.811140082588776  x  10"7 

0.233011645038006  x   10~2  N2 

-0.507752586350986  Ns 

0.485027881931214  x  10-4  N3 

-0. 113656764115364  x  10_s  N3 

-0.707430273540575  N3 

0. 751706648852680  x  10"4  N, 


N, 


N, 


Na 


N22 
N23 
N24 


35 


Numerical  Value 
-0.  111614119537424  x  1 0- s 

0.368796562233495  x  10~3 
-0.201317691347729  X  10~5 
-0.169717444755949  x  10  5 
-0. 119719240044192  x  10  s 
-0. 975218272038281   x   10    3 

0.554639713151823  x  10  5 
-0. 179920450443470 

-0.256582926077184  x   10    1 
-0.413707715090789  x  1 0~ 3 
-0.256245415300293 
-0.124222373740063  X   10-8 

0.  103556535840165  x  10"4 
-0.538699166558303  x  10~3 
-0.757415412839596  x  10-8 

0.585367172069521  x  10~7 


Y 


0.0056; 


R  =  0.0820539  liter-atm/mole-K 


^Coefficients  are  for  temperature  in  Kelvin,    pressure   in  atmospheres,   and  density   in 
moles  per  liter. 
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TABLE  3 
CONSTRAINTS  IMPOSED  ON  THE  EQUATION  OF  STATE 


Pressure  at  the  critical  point 

Density  at  the  critical  point 

Temperature  at  the  critical  point 

Isotherm  derivative  at  the  critical  point 

Second  derivative  of  pressure  with  respect 
to  density  at  the  critical  point 


p       =     33. 555  atm 
c 

p        =11.21    mol/ 1 
c 

T      =     126.20  K 
c 

OP/ap)T   =   o 

^P/r^p)  =       0 


The  equation  of  state   is  estimated  to  be  accurate  to  within  0.5  percent  in  the 
liquid  region  for  pressures  to  500  atm,    except  in  the  vicinity  of  the  critical  point.     The 
uncertainty  of  the  equation  for  the  liquid  for  pressures  above  .500  atm  (and  to  the  melting 
line)   is  ±   2  percent.     For   supercritical   isotherms  up  to   15,000  psia  the  estimated  accuracy 
of  the  equation  of  state   is  ±  0.1  percent,   and  ±  0.3  percent  from  15,000  to  150, 000  psia. 
Near  the  critical  point  (between  126.20  K  and  150  K,   and  for  pressures  between  30  and 
50  atm),    the  density  deviations  between  the  equation  of  state  and  measured  data  are  as 
large  as  2  percent.      Comparisons  between  all  thermodynamic  property  data  from  the 
literature  and  property  values  calculated  with  the  equation  of  state  are  given  in 
Jacobsen  (1972).     Table  4   is  a   summary  of  the  root- mean- square  deviations   in  pressure 
and  density  of  values  calculated  using  the  equation  of  state  from  the  various     P-p-T     data 
sets  used  in  the  development  of  the  equation  of  state. 


TABLE  4 

ROOT  MEAN  SQUARE  DEVIATIONS  IN  DENSITY  AND  PRESSURE 
OF  P-p-T  DATA  FROM  THE  EQUATION  OF  STATE 

RMS  Deviation  RMS  Deviation 

Source                                                                    in  Density  in  Pressure 

(percent)  (percent) 

Canfield  (1962)                                                                              0.  14  0.22 

Cockett,   et  al.    (1968)                                                                0.25  7.12 

Crain  (1965)                                                                                         0.08  0.  11 

Friedman  (1950)                                                                                0.24  0.14 

Gibbons  (1968)                                                                               0.  16  7.  90 

Golubev  and  Dobrovolskii  (1964)                                            0.35  5.52 

Holborn  and  Otto  (1924)                                                                0.07  0.07 

Michels,    et  al.    (1934)                                                                   0.02  0.02 

Michels,    et  al.    (1936)                                                                   0.05  0.15 

Otto,    et  al.    (1934)                                                                       0.01  0.01 

Robertson  and  Babb  (1968)                                                         0.08  0.22 

Saurel  (1958)                                                                                  0.07  0.09 

Weber   (1970)                                                                                       0.  30  0.  84 


2.2     Vapor  Pressure  Equation 

The  vapor  pressure  equation  used  in  this  work  was  determined  by  a  least  squares 
fit  to  the  nitrogen  data  of  Armstrong   (1954),   and  Weber   (1970).     These  data  were  used 
since  they  include  the  range  from  the  triple  point  to  the  critical  point,   have  a  high  pre- 
cision,  and  appear  to  be  the  most  accurate  measurements  available.     The  form  of  the 
vapor  pressure  equation  used  in  this  work  is  given  as  equation  (2).     Table  5   is  a  list  of  the 
coefficients  for  this  equation.     The  estimated  accuracy  of  the  vapor  pressure  equation  is 
±0.01  K  between  the  triple  point  and  the  critical  point. 

ln(P)     =     N:  /T  +  N2   +  N3T  +  N4(T     -   T)1  • 9S   +  N5  T3  +  NB  T4 


(2) 


+  N7TS  +  N8T6  +  N9    ln(T) 


where     T       =     126.20  K,    the  critical  point  temperature,     T     is  the  saturation  temperature, 
c 

and    P     is  the  vapor  pressure. 


TABLE  5 
COEFFICIENTS  FOR  NITROGEN  VAPOR  PRESSURE  EQUATION  (2)* 

Coefficient  Numerical  Value  Coefficient  Numerical  Value 

Nj  0.8394409444  x  10    4  Ns  -0.5944544662  x  10-5 

N3  -0.1890045259x10*  N7  0. 271 5433932  x  1 0-7 

N3  -0.7282229165  x   10    x  N8  -  0. 4879535904  x  10" 10 

N4  0.  1022850966  x  10_1  Ng  0. 5095360824  x  10   3 

N5  0.5556063825  x  10-3 

Coefficients  are  for  temperature   in  Kelvin,   and  pressure   in  atmospheres. 

2.  3     Melting  Curve  Equation 

Extrapolation  of  the  equation  of  state  to  the  melting  curve  was  made  with  pressures 
on  the  melting  curve  determined  from  the  Simon  melting  curve  equation  (3)  as  reported  by 
Grilly  and  Mills   (1957)  with  appropriate  temperature  corrections. 

P    =     a    +    bT°  (3) 

where    a  =  -1579.  08,     b  =  0.926302,   and     c  =   1.795,    with  pressures   in  atmospheres  and 
temperatures  in     K.     Densities  at  the  melting  curve  calculated  from  the  equation  of 
state  agree  with  the  measured  values  of  Grilly  and  Mills   (1957)  generally  to  within  ±1.5 
percent  for  the  range  from  63   to  120  K  at  pressures  to  3500  atmospheres. 

2.4     Ideal  Gas  Heat  Capacity  Equation 

The  values  for  the  ideal  gas  heat  capacity  used  in  the  calculation  of  the  thermo- 
dynamic property  tables  presented  here  are  given  by  equation  (4)  below  with  the 
coefficients  listed   in    table  6.     These  coefficients  were  determined  by  a  least  squares  fit 
to  the  data  of  Baehr,    et  al.    (1968). 


C    /R     =    Nj  /T3  +  Na  /T3  +  N3  /T  +  N4  +  N5  T  +  Ns  T3  +  N7  T£ 
+  N8u3eU/(eU  -    l)3 


(4) 


TABLE  6 


COEFFICIENTS  FOR  THE  IDEAL  GAS  HEAT  CAPACITY  EQUATION  (4) 

FOR  NITROGEN* 


Coefficients 


N2 
N3 
N4 
N. 


Numerical  Value 

■0. 7352104012  x   10    3 
0.3422399804  x  10   2 

■0.5576482846 
0.3504042283  x  10    * 

■0. 1733901851   x   1 0" 4 


Coefficients 

Ns 
N7 

Ne 
N0 


Numerical  Value 

0. 1746508498  x  10-7 
-0.3568920335  x  10"11 

0. 1005387228   x  10    1 

3353.4061 
u  =  N9 /T 


Coefficients  are  for  temperature   in  Kelvin. 


2.5     Calculation  of  Derived  Thermodynamic  Properties 

The  values  of  entropy,    enthalpy,    internal  energy,    the   isotherm  derivative,    the 

isochore  derivative,     C    ,     C    ,     and  the  velocity  of  sound  at  various   state  points  were 
v  p 

calculated  from  the  equation  of  state   (1),   and  the   ideal  gas  heat  capacity  equation  (4).      The 
vapor  pressure  equation   (2)  and  the  Simon  melting  curve  equation  (3)  were  used  to  identify 
the  temperature  of  the  phase  changes  from  vapor  to  liquid,   and  solid  to  vapor,    respec- 
tively,  for  each  isobar.     The  functions  for  the  various  thermodynamic  properties  were 
continuously  integrated  through  the  two-phase  region  to  calculate  properties   in  the  liquid 
range.     The  formulations  for   the  calculation  of  the  thermodynamic  property  tables  were 
taken  from  Stewart  (1966). 

2.6     Heat  Capacities 

Values  of    C       and     C       for  nitrogen  calculated  by  integration  along   isotherms 
P  v 

using   equation  (1)  with  coefficients  from    table   1   are   illustrated  in    figures  1  and  2  for 

isobars  of  1,    10,   40,    100,    150,    200,   and  400  atmospheres.     Except  for  the  critical  region, 

the  uncertainty  in  tabulated  values  of  heat  capacity  is   estimated  to  be  ±  5  percent.     At  the 

critical  point,    the   specific  heats  become  very  large,   and  no  estimate  of  the 

accuracy  of  calculated  values   in  this  vicinity  can  be  made. 

2.7    Related  Properties 

The  parameters  defined  below  are  often  of  use  in  engineering  heat  transfer 
calculations,   and  are  tabulated  here  for  the  convenience  of  the  user.     These  quantities 
have  been  calculated  from  the  equation  of  state   (1)  with  coefficients  from    table   1. 


UJ 

or 

< 

Ld 
O. 

UJ 
h- 


>1  -  jouj/p  '  d0 


Figure  1.      C     for  Nitrogen 
P 


N-IOUJ/P       «    Aq 


Figure  2.      C     for  Nitrogen 
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Specific  heat  input 


Energy  derivative 


•-^)p-">[@?VgF)v] 


■  v  (If),,  "  cT  (If)., 


Isothermal  bulk  modulus 


V 


Volume  expansivity 

-  -  *  (If )  ■  i  (If)  C)T 

P  p  T 

3.     TRANSPORT  PROPERTIES 
3.1     Thermal  Conductivity 
The  thermal  conductivity  of  a  fluid  may  be  separated  into  three  additive  parts: 

\    =-  X    (T)+  AX     (p,T)  +  AX    (p,T)  (9) 

o  E  c 

where     A.    (T)     is  the  dilute  gas  contribution,     AX     (p,T)     is  the  excess  or  dense  fluid 

contribution,   and     AX    (p,T)     is  the  enhancement  due  to  the  influence  of  the  critical  point, 
c 

Hanley,    McCarty  and  Sengers   (1973)  calculated  the  dilute  gas  contribution  using  a 
potential  function.     Their  values  are  represented  here  by 

9 

X    (T)     =      V    A     T(l_3)  (10) 

o  /_,        i 

where     \       is   in  103  •  W/cm-K,     T     is  in  K,   and  the    A.'s    were  determined  by  a  least 
o  i 

squares  fit  to  Hanley' s  calculated  values. 
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TABLE  7 

LEAST  SQUARES  ESTIMATES  OF  PARAMETERS 
A.  IN  EQUATION  (10) 


Aj     =    -6.8939127475  x  10 

A3     =       3.5226118983 

A3     =    -6.8357539823  x  10-2 


A4  =  1.5832717315   x  10-3 

As  =  -2.6418423047  x  10_s 

As  =  3.6093309138  x  10-9 

A7  =  -2.5555598476  x  10-13 

As  =  8.5635041641   x  10-1S 

Aq  =  -1.0717599406  x  10-19 


The  maximum  deviation  between  Hanley' s  X  values  and  values  calculated  from  equation 
(10)  over  the  temperature  range  of  70  to  1000  K  is  .  1  percent;  however  the  uncertainty  of 
the  dilute  gas  values  is  estimated  to  be  +  2  percent.  Equation  (10)  should  not  be  used  for 
temperatures  below  65  K  or  for  temperatures  above   1000  K. 

The  data  of  Ziebland  (1955,    1958)  were  chosen  as  the  basis  for  the  excess 

function    AX     (p,T).     The  temperature  dependence  of     AX     (p,T)     is   small  and  has  been 

E  E 

neglected  because  the  data  are  not  of  sufficient  precision  to  warrant  the  fitting  of  a 

temperature  dependence;  therefore,     AX     (p,T)     was  taken  to  be  a  function  of    p     only  and 

E 

is  represented  by 

AX     (p,T)    «    AX     (p)    =    0.2195902219p  +  0.06387370699  (e3*sP  -    1.0)  (11) 

E  E 

where     X        is   in  103  •  W/cm-K,     p     is  in  g/cm3.     The  adjustable  parameters  of  equation  (11) 

E 

were  determined  by  a  combination  of  graphical  and  least  squares  analysis  of  the  Ziebland 
data.     No  thermal  conductivity  data  for  densities  greater  than  0.88  g/cm3  were  used  in 
determining  the  parameters  for   equation  (11).     Deviations  between  equation  (11)  and  experi- 
mental data  are  within  the  accuracy  of  the  experimental  data. 

An  equation  for  the  critical  excess     AX    (p,T)     has  recently  been  proposed  by 

c 

Sengers   (1972)  and  modified  by  Hanley,   McCarty  and  Sengers   (1973).     The  equation   is 

*\>'T>   :    ¥   (It1)3  <V*  (12) 

p 
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where    K        is  the  compressibility:     pK        =     (dp/dP)        and    k     is  Boltzmann1  s  constant. 
The  quantity    A     is  given  by 

A     A  A 

A    =    6ttT1R  (kT)s  ps   (N/M)s  (13) 

where     T|     is  the  viscosity  at  the     (p,T)     point,     N     is  Avagadroes  number  and     M    the 
molecular  weight.     R     is  a  distance  parameter  which  represents  a  range  of  intermolecular 
interaction.     Using  the  same  intermolecular  potential  employed  to  calculate  the  dilute  gas 
values  [fitted  by  equation  (10)]  we  have  shown  [Hanley,    McCarty  and  Sengers   (1973)]  that 


n*\p(2       rm-v(m-8)        vll s 

FT)    W  m-6  +  f\i  (14> 


R     =     r 

m  VT 

In  this  equation,     m,     y    and     r         are  potential  parameters  given  by     m  =   12,     y  -  2    and 

r         —  a  distance  —    is  given  by     r       =3.  933   x  10-10    m.      n       is  a  reduced  density; 
mm 

n'    =  N  p  r3    /M,     and     T''"    a  reduced  temperature;     T     =  T   (e/k),     where     e     is  the  energy 
parameter  of  the  potential  which  turns  out  to  be     e/k  =   118  K. 

The  necessary  quantities  for   insertion  into  equation  (12)  are  known,   hence     AA. 

c 

can  be  determined  as  a  function  of  density  and  temperature. 

3 .  2     Viscosity 

The  viscosity  of  a  fluid  may  be  separated  into  two  distinct  parts  which  are 
additive 

71     =     T]     (T)     +     ATI      (p,T)  (15) 

O  it, 

where     7]     (T)     is  the  dilute  gas  contribution  and     71      (p,T)     is  the  excess  or  dense  fluid 
o  E 

contribution.     Unlike  thermal  conductivity,    the  viscosity  exhibits  very  little,    if  any, 
enhancement  in  the  critical  region. 

Using  a  potential  function,   Hanley,    McCarty  and  Sengers   (1973)  calculated  the 
dilute  gas  contribution     T]     (T).     Since  these  calculations  are  slow  in  their  original  form 
they  are  represented  here  by 

9 

71     (T)    =    V    c.T(i_3)  (16) 

o  Lj        i 

i=l 


where     7|       is  in  units  of  103  g/cm-  s,     T     is   in  K,   and  the     C.'  s     were  determined  by  a 
least  squares  fit  to  Hanley' s  values. 
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TABLE  8 

LEAST  SQUARES  ESTIMATES  OF  PARAMETERS 

C.       IN  EQUATION  (  16) 
1 

Cx  =  7.4165322904  x  10  1 

Ca  =  -1.5834400475 

C3  =  3.8530771011    x   10~3 

C4  =  8.0133713668  x  10-4 

CB  =  -8. 9203123846  x  10"7 

Cs  =  8. 9059711315  x  10-10 

C7  =  -5.3779372664  x  10-13 

Ce  =  1.7398277309  x  10"1S 

Co  =  -2.3084044942  x  10"2° 


The  maximum  deviation  between  Hanley1  s     T|      values  and  those  calculated  from 
equation  over  the  temperature  range  of  70  to  1000  K  is  0.  15  percent;  however,    the 
uncertainty  in  the  dilute  gas  values   is  estimated  to  be  ±  2  percent.      Equation  (16)   should 
not  be  used  for  temperatures  below  65  K  or  for  temperatures  above  1000  K. 

The  temperature  dependence  of  the     ATI      (p,T)     term  is  small  and  has  been  neglected 

E 
here.     As   is  the  case  for  many  other  fluids,    the  excess  function  for  viscosity  exhibits  a 

sharp  transition  in  shape  at  a  density  of  about  two  times  critical.     This  behavior  makes   it 

difficult  to  represent  the  excess  curve  with  a   single  mathematical  function  when  the  range 

of  densities  goes  beyond  about  two  times  critical.     For  this  reason,    the  excess  curve  for 

the  viscosity  is  represented  by  two  functions  which  are  constrained  to  a  common  value  of 

T|    at  a  density  of  0.8  g/cm3.      The  equations  are  based  on  the  data  of  De  Bock,    et  al.    (1967). 

For  densities  less  than  0.8  g/cm3   equation  (17)  was  used. 

7 
A71E(p,T)    „    Aiyp)  =    Y    °y  <17> 

i=l 

where     AT)        is  in  103-   g/cm-s,     p     is  in  g/cm3     and  the     D.'  s  are  given  in  table  9. 

E  i 
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TABLE  9 

LEAST  SQUARES  ESTIMATES  OF  PARAMETERS 

D.     IN  EQUATION  (17) 


Dx  =  2.3083514362  x  10_1 

D2  =  -9.3636207171   x  10_1 

D3  =  9.0339186452 

D4  =  -4. 1832067163  x  10 

D5  =  1.0897627893  x  10  2 

D6  =  -1.2913856376  x  10   2 

D7  =  5.9782049913  x  10 


For  densities  greater  than  0.  8  g/cm3   equation  (18)  was  used. 

4 
ATlE(p,T)   =    A71E(p)    =     £    E.  p(i_1)  (18) 

i=l 

where   AT)E   is   in   103-  g/cm-s,     p     is   in  g/cm3     and  the     E.'s     are  given  in  table  10. 

TABLE  10 

LEAST  SQUARES  ESTIMATES  OF  PARAMETERS 

E    IN  EQUATION  (18) 
i 

E1  =  -2.5781990818  x  103 

Es  =  9.4784808659  x  103 

E3  =  -1. 1622926973  x  104 

E4  =  4. 756948538  x  103 

No  data  for  densities  greater  than  0.88  g/cm3   were  used   in  determining  the 
parameters  for  equation  (18).     In  the  range  of  temperature  and  density  of  65  to  1000  K 
and  0  to  .  88  g/cm3   the  uncertainty  of  the  viscosities  calculated  using  equations   (16,    17 
and  18)   is  estimated  to  be  no  greater  than  10  percent. 


15 


4.     SURFACE  TENSION 
The  functional  form 

r     =     r      (1   -   T/T    )Y  (19) 

o  c 

proposed  by  Guggenheim  (1945),    represents  the  experimental   surface  tension  data  for 

nitrogen  satisfactorily,    where     r     is  the  surface  tension  of  the  saturated  liquid  in  dyn/cm; 

T     is  the  temperature  in  K;     r     =29.7074;    v  =   l  ■  27135;  and     T     =   126.2  K.     The  data  of 

o  c 

Baly  and  Donnan  (1902),    Reilly  and  Furukawa  (1955)  and  Stansfield  (1958)  were  used   in  the 
least  squares  estimates  of  the  parameters   in  equation  (19).     The  deviations  between  the 
experimental  values  and  those  calculated  from  equation  (19)  are  shown  in  figure  4. 

The  uncertainty  of  the  values  of  surface  tension  tabulated  in  Appendix  D  is 
estimated  to  be  ±  2  percent  except  near  the  critical  point  where  the  surface  tension 
becomes  small. 

5.  DIELECTRIC  CONSTANT 

The  dielectric  constant  of  a  fluid  may  be  calculated  from  the  Clausius-Mossotti 
equation: 

^ti  i  =  p  (20) 

e  +  2     p 

where     e     is  the  dielectric  constant,     p     is  the  density,   and     p     is  the  specific  polarization, 
a  property  of  the  substance  having  dimensions  of  specific  volume.     The  existing  experi- 
mental measurements  of  polar izability  for  nitrogen  disagree  by  several  percent,   and  a 

value  of  2.5  for     B       was  chosen  on  the  basis  of  Oudemans   (1967).     The   index  of  refraction 

n 

data  were  used   (see  next  section)  to  determine     C    . 

n 

p     =    A     +Bp+Cp2  (21) 

n  n  n 

where    p     is  the   specific  polarization  in  cm3/mol  and    p     is   in  the  units  of  mol/cm3.     The 

parameters    A    ,     B       and     C       are  given  in  table   11. 
n  n  n 

6.  INDEX  OF  REFRACTION 
The  Cauchy  dispersion  formula 

r    (p,A)     =     r    (p)    +     9,  /As     +     92  /A4  (22) 

A  <" 
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Figure  3.     Deviations  Between  Calculated  and  Experimental 
Surface  Tension  Data 
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gives   specific  refraction,     r    ,     as  a  function  of  the  density  of  the  fluid  and  the 
wavelength  of  the   incident  radiation. 

Maxwell's  relation  of 


is  equivalent  to 


(23) 


p     =     r 


(24) 


and  therefore  the  Lorentz-Lorentz  function  may  be  written  as 

r       =     n3  " =    A     +  B    p  +  C    p3  +  9,  /A3  +  93  /A4 

A  nd  +  2     p  nan  1 


(25) 


where     n     is  the   index  of  refraction,     p     is  the  density  of  the  fluid,     A     is  the  wavelength  of 

the   incident  radiation  and    A    ,     B    ,      C    ,      6,      and     9S     are  adjustable  parameters  to  be 

n  n  n 

determined  from  the  experimental  data.     The  parameters    A    ,     B       and  C       are  usually 

n  n  n 

determined  from  the  dielectric  constant  data  and  the  Clausius-Mossotti  equation;    however, 
as  was  mentioned  in  the  previous   section,  the  experimental  dielectric  constant  data  for 
nitrogen  found  in  the  literature  disagrees   so  badly,    it  was  decided  to  try  to  establish  the 
specific  polar izability  function  from  the  experimental  index  of  refraction  data.     Two 
primary  sources  of  index  of  refraction  data  were  found,   Johns  and  Wilhelm  (1937)  and 
Michels,    et  al.,  (1947).     The  Johns  and  Wilhelm  data  are  for  the   saturated  liquid  for 
various  wavelengths  at  temperatures   in  the  vicinity  of  the  normal  boiling  point,   and  the 
Michels,    et  al.    data  are  for  the  298.  15  K  isotherm  for  various  wavelengths  to  pressures 
of  2050  atmospheres  which  gives  a  density  slightly  less  than  those  of  the  saturated  liquid 
data. 

To  determine  the     Q1     and     8S     in  equation  (25),    the  index  of  refraction  data  for 
N2     given  in  Landolt-Bornstein  were  used.     These  data  are  for  various  wavelengths  and  the 
state  condition  of  1  atmosphere  and  298.  15  K.     A   specific  polarizability  from  Oudemans 
(1967)  was  assumed  for  this   state  point  and  a  least  squares  fit  performed  on  equation  (25). 
Next.using  these  values  of    9X     and     S3     the  data  of  Johns  and  Wilhelm  (1937)  and  Michels, 

et  al..  (1947)  were  used   in  a   second  least  squares  fit  of  equation  (25)  to  determine    A     , 

n 

B       and     C    .     The  above  treatment  of  the  Johns  and  Wilhelm  and  Michels,    et  al.,  data 

n  n 

showed  the  two   sources  of  data  to  be   in  excellent  agreement  and   in  no  case  did  the 

deviation  between  a  calculated     n    and  an  experimental     n     exceed  0.06  percent  with  the 

average  being  about  0.01   percent. 
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The  parameters  for  equation  (25)  are  given  in  table   11, 


TABLE  11 

LEAST  SQUARES  ESTIMATES  OF  PARAMETERS 

FOR  EQUATION   (21  and  25) 

A       =       4.  389  cc/mol 

n 

B       =        1.1    equation  (25) 
n 

B       =       2.2     equation  (21) 
n 

C       =     -114.0 
n 

6X      =       2.5117362853  x   10s   angstroms3 
9P      =       1. 1245665799  x  1012 


Table  12  gives  the   index  of  refraction  for   saturated  liquid    N2     calculated  using 
equation  (25).     Figure  4  shows  the   index  of  refraction  for  nitrogen  as  a  function  of 
wavelength  and  density. 
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Figure  4.     Index  of  Refraction  as  a  Function  of  Wavelength  and  Density 
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TABLE  12 

INDEX  OF  REFRACTION  OF  SATURATED  LIQUID  NITROGEN 

AT  THREE  WAVELENGTHS 


Temp 
K 

64.0 

68.0 

72.0 

76.0 

80.0 

84.0 

88.0 

92.0 

96.0 

100.0 

104.0 

108.0 

112.0 

116.0 

120.0 

124.0 

126.0 


4358  A 
n 

.2156 
.2116 
.2074 
.2030 
.  1983 
.  1934 
.  1883 
.  1829 
.  1772 
.  1711 
.  1646 
.  1576 
.  1498 
.  1409 
.  1299 
.  1133 
.0915 


5462  A 


.2130 
.2091 

.2050 
.2006 
.  1960 
.  1911 
.1861 
.  1807 
.  1751 
.  1691 
.  1627 
.  1558 
.  1481 
.  1393 
.  1284 
.  1121 
.0905 


6939  A 
n 

.2113 
.2075 
.2034 
.  1990 
.  1944 
.1896 
.  1846 
.  1793 
.  1738 
.  1678 
.  1615 
.  1546 
.  1469 
.  1382 
.  1275 
.  1112 
.0898 


7.     THERMAL  DIFFUSIVITY 
The  thermal  diffusivity  of  a  fluid  is  defined  as 


X/(pC    ) 
P 


(26) 


where     a     is  the  thermal  diffusivity,     \     is  the  thermal  conductivity,   and     C       is  the  specific 

heat  at  constant  pressure.     The  tabulations  of  thermal  diffusivity  in  Appendices  D  and  E 

have  been  calculated  using  the  above  equation,   and     p,     \,     and     C       in  the  tables.     The 

P 
uncertainity  of    a     is  estimated  to  range  from  ±  2  percent  in  the  low  density  gas  to  as 

much  as  ±  10  percent  in  the  high  density  liquid,    except  in  the  critical  region  where   it  is 

greater. 
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8.     PRANDTL  NUMBER 
The  Prandtl  number  is  frequently  used  in  engineering  calculations  and  is  defined 


Pr     =     C     T\/X  (27) 

P 

where     Pr     is  the  Prandtl  number,     C       is  the   specific  heat  at  constant  pressure,     Tl     is  the 

P 
viscosity,   and     X     is  the  thermal  conductivity.     The  tabulations  of  the  Prandtl  number   in 

Appendices  D  and  E  have  been  calculated  from  equation  (27)  using     T|,     X,     and     C       from 

P 
the  tables.     Since     Pr     is  a  function  of  three  of  the  most  uncertain  properties  in  the 

tabulations  the  uncertainty  of    Pr     is  estimated  to  range  from  ±  2  percent  for  the  low 

density  gas  to  as  much  as  ±  20  percent  in  the  dense  liquid  state,    except  in  the  critical 

region  where  the  uncertainty  is  undoubtedly  greater. 

9.     JOULE- THOMSON  INVERSION  CURVE 

The  Joule- Thomson  coefficient  for  a  fluid  is  defined  as: 

J    =     (&T/aP)H      .  (28) 

The  locus  of  points  where     J  =  0     is  called  the  Joule-Thomson  inversion  curve: 
see  table  13.     The  inversion  curve  has  been  calculated  from 

TOP/ST)       =     p(3P/3p)T  (29) 

P  T 

and  the  equation  of  state  in  section  2.1.     Figure  5  gives  the  Joule-Thomson  inversion 
curve  as  a  function  of  pressure  and  temperature. 
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TABLE  13 
JOULE- THOMSON  INVERSION  CURVE 


Temperature 

Pressure 

Density 

K 

R 

atm 

psia 

mol/i 

lb /ft3 

100 

180 

.74 

10.87 

24.41 

42.  70 

110 

198 

59.88 

880.0 

23.62 

41.32 

120 

2156 

111.1 

1633.0 

22.89 

40.04 

130 

234 

155.8 

2290.0 

22.  19 

38.82 

140 

252 

194.8 

2863.0 

21.  52 

37.64 

150 

270 

228.7 

3361.0 

20.86 

36.49 

160 

288 

258.  1 

3792.0 

20.23 

35.38 

180 

324 

305.0 

4483.0 

19.01 

33.24 

200 

360 

339.0 

4982.0 

17.84 

31.20 

240 

432 

377.6 

5549.0 

15.  64 

27.36 

260 

468 

385.7 

5669.0 

14.61 

25.55 

270 

486 

387.6 

5696.0 

14.  11 

24.68 

280 

504 

388.  1 

5703.0 

13.61 

23.81 

290 

522 

387.4 

5693.0 

13.  13 

22.  96 

300 

540 

385.  5 

5665.0 

12.65 

22.  13 

350 

630 

361.  1 

5306. 

10.  36 

18.  12 

400 

720 

315.0 

4644.0 

8.  186 

14.32 

500 

900 

181.8 

2671.0 

4.067 

7.  115 

600 

1080 

2.  91 

35.48 

0.04898 

0. 08568 
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Figure  5.     Joule-Thomson  Inversion  Curve 
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APPENDIX  A.     LIST  OF  SYMBOLS  AND  UNITS 

The  calculation  of  the  tables  and  properties  presented  here  was  performed  in 
many  different  systems  of  units,   and  converted  to  engineering  units  at  the  very  end  of  the 
calculations;   therefore  the  reader   is  cautioned  to  pay  particular  attention  to  the  units  when 
consulting  individual  sections  of  this  document.     All  conversion  factors  have  been  taken 
from  the  National  Aeronautics  and  Space  Administration  Report  Number  SP-7012 
(Mechtly  1964). 

R  =     gas  constant,    0.3830703  ft3   -   psia/lb     -R 

m 

P  =     pressure,    psia 

V  =     molar  volume,   ft3  /lb 

m 

T  =     absolute  temperature,   degrees  Rankine 

p  =     density,   lb      /ft3 

m 

C  =     specific  heat  at  constant  pressure,    BTU/lb     -R 

p  m 

C  =     specific  heat  at  constant  volume.    BTU/lb     -R 

v  m 

C  =     specific  heat  of  the   saturated  liquid  BTU/lb     -R 

sat  m 

S  =     entropy,    BTU/lb     -R 

m 

H  =     enthalpy,    BTU/lb 

m 

U  =     internal  energy  BTU/lb 

m 

W  =     speed  of  sound,   ft/s 

(SP/dT)  =     isochore  derivative,    psia/R 

P 

(?)P/?}V)  =     isotherm  der  ivative,   ft3-psia/lb 

T  >  f  m 

VftH/5V)  =     specific  heat  input,    BTU/lb 

P  m 

V(gP/5U)  =  energy  derivative,    psiaft3/BTU 

V(9P/?)V)  =  isothermal  bulk  modulus,    psia 

1/VftV/ST)  =  volume  expansivity,    1/R 

n  =  index  of  refraction,   dimensionless 

r  =     specific  refraction,    ft-3  /lb 

m 

Pr  =  Prandtl  number,    dimensionless 

p  -  specific  polar  izability,   ft3 /lb 

J  =  Joule- Thomson  coefficient 

X  =  thermal  conductivity,    BTU/ft-h-R 

Tl  =     viscosity,   lb      /f  t- s 

m 

e  =     dielectric  constant,   dimensionless 

y  -     surface  tension,    lb  /in 

A  =     wave  length,   angstrom 

a  =     thermal  diffusivity,   f t3 /hr 
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APPENDIX  B.     FIXED  POINTS 


Critical  Point 


P  =     493.0  psia  (33.55  atm) 
c 

p  =     19.60  1b     /ft3    (0.01121  g  mol/cm3) 
c  m 

T  =     227. 16  R    (126.20  K) 


Normal  Boiling  Point 

P  =     14.  696  psia  (1  atm) 

T  =     139.225  R   (77.347  K) 

p  =    0.2880  1b     /ft3   (0.0001647  g  mol/cm3) 

gas  m 

p,.       .  ,      =     50.49  1b     /ft3    (0.02887  g  mol/cm3) 
liquid  m 

Triple  Point 

T  =     113.666  R   (63. 148  K) 

P  =     1.818  psia   (0.  1237  atm) 

p  =     4.21   x   10"2   lb      /ft3    (2.41   x  10"5   g  mol/cm3 

gas  m 

p,.       .  ,      =     54.18  1b      /ft3    (0.03098  g   mol/cm3) 
liquid  m 
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APPENDIX  C.      CONVERSION  FACTORS 


Temperature 
Pressure 
Specific  Volume 
Internal  Energy,    Enthalpy- 
Entropy,    Specific  Heat 
Thermal  Conductivity 
Viscosity 
Speed  of  Sound 
Molecular  Weight 
Surface  Tension 


0.0085318  BTU/lb       R 
m 


1.8  R  =  IK 

14.695949  psia  =  1  atm  =  1.01325  x  105  N/ms 

0.0005718142  ft3 /lb       =   1   cm3/g  mol 
m 

0.0153573   BTU/lb_   =   1   J/g  mol 

1  J/g  mol-K 

0.0578176  BTU/ft-hr-R  =   1   mW/cm-K 

0.067196897  1b     /ft-  s  =  1  g/cm-  s 
m 

3.2808  ft/s  =  1   m/s 

28.0134'" 

0.  5710147  x   10~5   lb  /in  =   1   dyn/cm 


*     On  the  C13   =   12.000   scale. 
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Appendix  D,    Saturation  Properties 
THERMODYNAMIC    PROPERTIES     OF    COEXISTING     GASEOUS    ANO    LIQUID    NITROGEN 


TEMP 

PRESS 

VOLUME 

ISOTHERM 
DERIVATIVE 

ISOCHORE 
DERIVATIV 

INTERNAL 
E       ENERGY 

ENTHALPY 

ENTROPY 

CV 

CP 

VELOCITY 
OF    SOUNO 

SURFACE 

TENSION 

OEG.    R 

PSIA 

CU    FT/LB    CU    FT-PSIA/LB 

PSIA/R 

BTU/Le     B 

BTU/LB 

BTU/LB-R 

BTU    / 

LB    -R 

FT/SEC 

LB/IN    X    10 

•    113.700 

1.018 

0.0161.6 

1990.0 

258.0 

-61..  68 

-61..  67 

0.5802 

0.228 

0.1.67 

*351.0 

7.021 

•     113.700 

1.818 

2  3.73 

1.2.7 

0.0163 

19.91 

27.90 

1.39  5 

0.179 

0.253 

528.6 

11*. 0 

1.880 

0.0181.7 

1970.0 

256.0 

-61.. 52 

-64. 52 

0.5816 

0.229 

0.1.68 

-.322.0 

6.99* 

n*.o 

1.880 

23.00 

1.2.6 

0.0168 

19.96 

27.97 

1.391. 

0.179 

0.253 

529.3 

116.0 

2.2  91. 

0.01656 

1850.0 

21.5.0 

-63.58 

-63.58 

0.5898 

0.231. 

0.471. 

*163.0 

6.838 

116.0 

2.291. 

19.16 

1.3.1. 

0.0202 

20.29 

28.1.3 

1.381. 

0.179 

0.25* 

533.* 

ne.o 

2.778 

0.01866 

171.0.0 

231.. 0 

-62.63 

-62.62 

0.5979 

0.239 

0.*78 

*023.0 

6.682 

118.0 

2.778 

16.06 

".!.. 0 

0.021.2 

20.61 

28.88 

1.371. 

0.180 

0.25* 

537.5 

120.  0 

3.31.1 

0.01875 

161.0.0 

225.0 

-61.67 

-61.66 

0.60  6  0 

0.21.1 

0.*92 

3897.0 

6.526 

120.0 

3.31.1 

13.56 

1.1.. 6 

0.0287 

20.93 

29.32 

1.36  5 

0.180 

0.255 

5*1.* 

122.  0 

3.992 

0.01685 

1550.0 

216.0 

-60.71 

-60.69 

0.6139 

0.21.2 

0.*8* 

378*. 0 

6.372 

122.0 

3.992 

11.51 

".5.2 

0.0338 

21.25 

29.76 

1.35  6 

0.180 

0.2  56 

5*5.2 

12<4.0 

*.7*0 

0.01695 

11.60.0 

206.0 

-59.71. 

-59.72 

0.6218 

0.21.3 

0.*86 

3690.0 

6.218 

12".. 0 

*.?*0 

9.829 

1.5.7 

0.0397 

21.56 

30.19 

1.31.8 

0.181 

0.257 

5*9.0 

126.0 

5.595 

0.01905 

1380.0 

200. 0 

-58.76 

-58.71. 

0.6296 

0.21.3 

0.*88 

359*. 0 

6.065 

126.0 

5.595 

8.1.1.1 

1.6.2 

0. 01.61. 

21.87 

30.61 

1.31.0 

0.181 

0.259 

552.6 

129.0 

6.567 

0.01916 

1310.0 

193.0 

-57.79 

-57.77 

0.63  7  3 

0.21.3 

0.*89 

3*95.0 

5.913 

126.0 

6.567 

7.287 

".6.7 

0.0538 

22.17 

31.03 

1.332 

0.181 

0.260 

556.1 

130.0 

7.665 

0.01927 

121.0.0 

186.0 

-56.81 

-56.78 

0.61.1.9 

0.21.2 

0.*90 

3*12.0 

5.762 

130.0 

7.665 

6.321 

1.7.1 

0.0622 

22.1.7 

31.1.1. 

1.321. 

0.182 

0.261 

559.5 

132.0 

8.902 

0.01938 

1180.0 

179.0 

-55.83 

-55.80 

0.6523 

0.21.1 

0.*91 

333*. 0 

5.612 

132.0 

8.902 

5.509 

1.7.5 

0.0716 

22.76 

31.81. 

1.317 

0.182 

0.262 

562.9 

13*. 0 

10.29 

0.0191.9 

1120.0 

173.0 

-5<t.  85 

-51.. 81 

0.65  9  7 

0.21.0 

0.*91 

3260.0 

5.*62 

13*.0 

10.29 

It.  823 

1.7.9 

0.0820 

23.05 

32.23 

1.310 

0.183 

0.26* 

565.9 

136.0 

11.83 

0.01961 

1070.0 

167.0 

-53.87 

-53.83 

0.66  7  0 

0.239 

0.*92 

3199.0 

5.  31* 

136.0 

11.83 

"t.  21.0 

".8.2 

0.0936 

23.33 

32.  f,Z 

1.30  3 

0.183 

0.265 

569.0 

136.0 

13.55 

0.01973 

1020.0 

161.0 

-52.89 

-52.81. 

0.671t2 

0.239 

0.*93 

3121.0 

5.166 

136.0 

13.55 

3.71.2 

1.8.6 

0.106 

23.60 

32.99 

1.29  7 

0.19". 

0.267 

571.9 

135.2 

11.. 70 

0.01561 

967.0 

158.0 

-52.29 

-52.23 

0.6785 

0.2  37 

0.*93 

3091.0 

5.076 

139.2 

14.  70 

3.1.73 

1.8.7 

0.115 

23.77 

33.22 

1.29  3 

0.191. 

0.268 

573.6 

1 1.0.0 

15.1.6 

0.01986 

968.0 

156.0 

-51.91 

-51.85 

0.6812 

0.237 

0.*93 

3057.0 

5.  019 

1*0.0 

15.1.6 

3.315 

1.8.8 

0.121 

23.87 

33.36 

1.29  0 

0.181. 

0.269 

57*. 7 

11.2.0 

17.56 

0.01999 

923.0 

151.0 

-50.92 

-50.86 

0.6882 

0.236 

0.*9* 

299*. 0 

*.973 

1*2.0 

17.56 

2.91.7 

1.9.1 

0.136 

21.. 13 

33.71 

1.281. 

0.185 

0.271 

577.3 

11.1.. 0 

19.87 

0.02012 

880.0 

11.6.0 

-1.9.91. 

-1.9.86 

0.6951 

0.2  35 

0.*95 

2933.0 

*.  728 

1**.0 

19.87 

2.628 

".9.3 

0.153 

21.. 39 

3*. 06 

1.278 

0.196 

0.273 

579.9 

11.6.0 

22.1.0 

0.02025 

81.0.0 

11.1.0 

-1.8.95 

-1*8.87 

0.7119 

0.233 

0.*96 

2675.0 

*.58* 

11.6.0 

22.1.0 

2.352 

1.9.1. 

0.172 

21.. 63 

3  it.  39 

1.27  3 

0.196 

0.276 

582.3 

11.8.0 

25.17 

0.02039 

801.0 

136.0 

-1.7.97 

-".7.87 

0.7086 

0.232 

0.*97 

2917.0 

*.  **1 

11.8.0 

25.17 

2.111 

1.9.6 

0.192 

21..  87 

3".. 71 

1.267 

0.197 

0.278 

59*. 5 

150.0 

28.19 

0.02053 

76".. 0 

132.0 

-1.6.98 

-1.6.87 

0.7153 

0.231 

0.*99 

2761.0 

*.299 

150.0 

28.19 

1.899 

".9.6 

0.215 

25.11 

35.02 

1.262 

0.197 

0.281 

586.7 

152.0 

31.1.8 

0.02068 

729.0 

128.0 

-1.5.99 

-".5.87 

0.7218 

0.230 

0.500 

2706.0 

*.  157 

152.0 

31.1.8 

1.711. 

1.9.7 

0.239 

25.33 

35.32 

1.256 

0.199 

0.283 

588.7 

15*.  0 

35.0". 

0.02  08  3 

695.0 

121.. 0 

-".!.. 99 

-it  It. 86 

0.7283 

0.230 

0.502 

2653.0 

*.017 

15*. 0 

35.0". 

1.55  0 

".9.7 

0.266 

25.55 

35.60 

1.251 

0.199 

0.286 

590.5 

156.0 

38.89 

0.02098 

663.0 

120.0 

-1.1..  00 

-.3.85 

0.731.7 

0.229 

0.50* 

2600.0 

3.878 

156.0 

36.89 

1.1.06 

1.9.6 

0.295 

25.75 

35.88 

1.21.6 

0.190 

0.290 

592.3 

156.0 

1.3.01. 

0.0211". 

632.0 

116.0 

-1.3.00 

-".2.83 

0.71.11 

0.228 

0.506 

25*8.0 

3.7*0 

158.0 

1.3.0". 

1.278 

1.9.5 

0.326 

25.95 

36.13 

1.21.1 

0.190 

0.293 

593.9 

160.0 

*7.52 

0.02130 

602.0 

112.0 

-1.2.00 

-".1.81 

0.71.71. 

0.227 

0.508 

2*97.0 

3.603 

160.0 

".7.52 

1.161. 

1.5.3 

0.360 

26.li. 

36.39 

1.23  6 

0.191 

0.297. 

595.3 

162.0 

52.33 

0.0211.7 

573.0 

109.0 

-1.0.99 

--.0.73 

0.7537 

0.227 

0.511 

2**6.0 

3.*67 

162.0 

52.33 

1.062 

1.9.1 

0.337 

26.31 

36.60 

1.232 

0.192 

0.300 

596.6 

16*.  o 

57. ".a 

0.02165 

51.5.0 

105.0 

-39.98 

-39.75 

0.75  9  9 

0.226 

0.  51* 

2396.0 

3.333 

16*.  0 

57.1.3 

0.9709 

1.8.9 

0.1.37 

26.1.8 

36.81 

1.227 

0.193 

0.305 

597.8 

166.0 

63.00 

0.02162 

518.0 

102.0 

-35.97 

-38.71 

0.7660 

0.226 

0.519 

23*7.0 

3.199 

166.0 

63.00 

0.3693 

1.6.5 

0.1.80 

26.63 

37.01 

1.223 

0.191* 

0.309 

598.8 

lbfc.O 

66.  ;0 

0.02201 

H52.0 

98.1. 

-37.55 

-37.67 

0.7722 

0.225 

0.521 

2298.0 

3.067 

168.0 

66.90 

0.8160 

1.6.2 

0.526 

26.78 

37.19 

1.218 

0.195 

0.31". 

599.7 

THERMODYNAMIC    PROPERTIES    OF     COEXISTING    GASEOUS    AND    LIQUID    NITROGEN 


EMPERATURE       DENSITY 
DEG.    R           La/CU  FT 

tf  (OH/DV) 
BTU/L3 

VCDP/OU),,       -IMOP/OV).,, 

V                               T 

PSIA-CU    FT/BTU         PSIA 

-COV/DTL/V 
DEG.    R 

THERMAL 

CONDUCTIVITY 

BTU/FT-HR-R 

VISCOSITY 

LB/FT-SEC 
X    105 

THERMAL 

DIFUSIFITYTY 

SO    FT/HR 

DIELECTRIC 
CONSTANT 

PRANDTL 
NUMBER 

113.700 
113.700 

54.17 
0.04215 

196.0 
27.9 

20.9 
2.16 

108000. 0 
1.80 

0.00239 
0.00905 

0.0948 
0.00351 

20.7 
0.301 

0.00375 
0.330 

1.4669  4 
1.00032 

3.66 

0.780 

114.0 
114.0 

54.13 
0.04347 

195.0 
26.0 

20.6 
2.16 

107000.0 
1.86 

0.00240 
0.00903 

0.0946 
0.00352 

20.4 
0.302 

0.00374 
0.320 

1.46653 
1.00033 

3.63 
0.760 

116.0 
116.0 

53.87 
0.05220 

193.0 
28.4 

19.4 
2.16 

100000.0 
2.27 

0.00245 
0.00892 

0.0933 
0.00359 

19.1 
0.306 

0.00366 
0.271 

1.46401 
1.00039 

3.48 
0.778 

llt.O 
116.0 

53.60 

0.06226 

190.0 
23.9 

18.4 
2.16 

93300.0 
2.74 

0.00251 
0.00681 

0.0921 
0.00365 

17.8 
0.310 

0  .  0  0  35  9 
0.231 

1.46145 
1.00047 

3.33 

0.777 

120.0 
120.0 

53.  33 
0.07377 

107. 0 
29.3 

17.5 
2.16 

87400.0 
3.29 

0.00257 
0. 00872 

0.0906 
0.00372 

16.7 
0.314 

0  .  0  0  35  4 
0.197 

1.45885 
1.00056 

3.20 

0.777 

122.0 
122.0 

53.05 

0.08669 

164.0 
29.7 

16.8 
2.16 

82000.0 
3.92 

0.00263 
0. 00863 

0.0896 
0.00379 

15.6 
0.319 

0.00349 
0.170 

1.45620 
1.00065 

3.07 
0.777 

124.0 
124.0 

52.77 
0.1017 

161.0 
30.1 

16.2 

2.16 

77100.0 
4.65 

0.0026J 
0.00851 

0.0863 
0.00385 

14.9 
0.323 

0  .  0  0  34  4 
0.147 

1.45351 
1.00077 

2.96 
0.777 

126.0 
126.0 

5  2.49 
0.1135 

177.0 

30.5 

15.7 
2.16 

72500.0 
5.47 

0.00275 

0.00847 

0.OS70 
0.00392 

14.2 
0.328 

0.00340 
0.128 

1.45077 
1.00089 

2.87 
0.778 

126.11 
126.0 

52.20 
0.1372' 

174.0 
30.9 

15.2 

2.16 

6  8400.0 
6.40 

0. 00282 
0.00841 

0.0858 
0.00399 

13.6 
0.333 

0.00336 
0.112 

1.44799 
1.03103 

2.79 

0.760 

130.0 

130.0 

51.90 
0.1582 

170.0 
31.3 

14.8 
2.16 

64500.0 
7.45 

0.0D288 
0.00835 

0.0845 
0.00406 

13.0 
0.338 

0.00332 
0.0963 

1.44517 
1.00119 

2.72 

0.762 

132.0 
132.0 

51.60 
0.1615 

167.0 
31.6 

14.4 
2.16 

60900.0 
8.62 

0.00294 
0.00830 

0.0832 
0.00413 

12.5 
0.343 

0  .  0  0  32  9 
0.0667 

1.44230 
1.00137 

2.66 
0.784 

134.0 

134. 0 

51.30 
0.2073 

164.0 

32.0 

14.0 
2.16 

57500.0 
9.93 

0.00303 
0.00826 

0.0820 
0.00420 

12.1 

0.348 

0.00325 
0.0768 

1.43940 
1.00156 

2.61 
0.787 

136.0 
136.0 

50.99 
0.2359 

160.0 
32.3 

13.7 
2.16 

54400.0 
11.4 

0.00307 
0.00622 

0.0807 
0.00427 

11.7 
0.35  3 

0  .  0  0  32  2 

0.0683 

1.4364  6 
1.00178 

2.57 
0.790 

136.0 
136.0 

50  .67 
D.2672 

157.0 
32.6 

13.4 
2.17 

51500.0 
13.0 

0. 00313 
0.00820 

0.0795 
0.00435 

11.3 
0.359 

0  .  0  0  31 8 
0.0609 

1.43348 
1.00201 

2.52 

0.794 

139.2 
139.2 

50.48 
0.2679 

156.0 
32.8 

13.2 
2.17 

4  9800.0 
14.0 

0.00317 
0.00813 

0.0767 
0.0  0439 

11.0 
0.36  2 

0.00316 
0.0569 

1.43164 
1.00217 

2.49 
0.7  96 

140.0 

140.0 

50.36 
0. 3017 

154.0 
32.9 

13.1 
2.17 

48800.0 
14.7 

0.00320 
0. 00816 

0.0782 

0.00442 

10.9 
0.364 

0.00315 
0.0545 

1.43046 
1.00227 

2.47 
0.797 

142.0 
142.0 

50.  03 
0.3393 

151.0 
33.2 

12.8 
2.17 

46200.0 
16.7 

0.00326 
0.00817 

0.0770 
0 .00450 

10.4 
0.37  0 

0.00311 
0.0469 

1.42741 
1.00256 

2.40 
0.802 

144.0 
144.0 

49.71 
0.3805 

149.0 
33.5 

12.5 
2.17 

43800.0 
18.8 

0. 00333 
0.00817 

0.0757 
0.00458 

10.0 
0.375 

0.00308 
0.0440 

1.42432 
1.00287 

2.36 
0.607 

146.0 
146.0 

49^38 
0.4252 

146.0 
33.7 

12.2 

2.17 

41500.0 
21.0 

0.00340 
0.00317 

0.0  745 
0.  00466 

9.70 
0.381 

0.00304 
0.0397 

1.42119 
1.00321 

2.32 
0.812 

146.0 
148.0 

49.04 
0.4738 

143.0 
33.9 

12.0 
2.17 

39300.0 
23.5 

0. 00347 
0.00819 

0.0733 
0.0  04  74 

9.39 

0.387 

0.00301 
0.0360 

1.41602 
1.00357 

2.29 

0.817 

150.0 
150.0 

48.70 
0.5265 

141.0 
34.1 

11.7 
2.16 

37200.0 
26.1 

0.00355 
0.00822 

0.0721 
0.00482 

9.10 
0.393 

0  .  0  0  29  7 
0.0326 

1.41482 
1.00397 

2.26 
0.823 

152.0 
152.0 

48.36 
0.5835 

138.0 
34.3 

11.5 
2.16 

35200.0 
29.0 

0.00362 
0.00825 

0.0709 
0.00491 

6.81 
0.399 

0  .  0  0  29  3 
0.0297 

1.41158 

1.00440 

2.24 
0.830 

154.0 
154.0 

48.01 
0.6450 

135.0 
34.5 

11.2 

2.18 

33400.0 
32.0 

0.00371 
0.0082J 

0.0696 
0.00499 

8.53 
0.405 

0.00289 
0.0270 

1.40630 
1.00487 

2.21 
0.837 

156.0 
156.0 

47.66 
0.7113 

133.0 

34.7 

11.0 
2.18 

31600.0 
35.3 

0.00379 
0.00835 

0.0685 
0.00508 

8.  26 
0.412 

0.00285 
0.0247 

1.4  049  8 
1.00537 

2.19 
0.845 

156.0 
156.0 

47.30 
0.7827 

130.0 
34.8 

10.7 
2.19 

29900.0 
38.7 

0.00383 

0.00841 

0.0673 
0.00517 

7.99 
0.416 

0.00281 
0.0226 

1.40162 
1.00591 

2.16 
0.853 

60.0 
160.0 

46.94 

0.8594 

128.0 
34.9 

10.5 
2.19 

28200.0 
42.4 

0.00397 
0.00849 

0.0661 
0.00527 

7.73 
0.425 

0.00277 
0.0207 

1.39822 
1.00649 

2.14 
0.861 

162.0 
162.0 

46.57 
0.9417 

126.0 

35.0 

10.3 
2.19 

26700.0 
46.3 

0.00407 
0.00858 

0.0649 
0.00536 

7.43 
0.432 

0.00273 
0.0190 

1.39477 
1.00711 

2.12 
0.870 

164.0 
164.0 

46.20 
1.030 

123.0 
35.1 

10.1 
2.20 

25200.0 

50.3 

0.00417 
0.00868 

0.0637 
0.00546 

7.24 
0.43  8 

0  .  0  0  26  8 

0.0174 

1.39126 
1.00778 

2.10 
0.880 

166.0 
166.0 

45.82 
1.124 

121.0 
35.2 

9.83 
2.20 

23700.0 

54.6 

0.00428 
0.00879 

0.0626 
0.00556 

7.  00 

0.445 

0.00264 
0.0160 

1.38774 
1.00849 

2.09 
0.891 

166.0 
166.0 

4  5. .  44 
1.226 

119.0 
35.2 

9.61 
2.20 

22400.0 
59.0 

0.00440 
0.00692 

0.0614 
0.00567 

6.77 
0.45  3 

0.00259 
0.0147 

1.38415 
1.00926 

2.07 
0.902 

THERMODYNAMIC    PROPERTIES    OF    COEXISTING    GASEOUS    ANO    LIQUID    NITROGEN 


TEMP 
OEG.    R 

PRESS 
PSIA 

VOLUHE            ISOTHERM 
OER1VATIVE 
CU    FT/LB    CU    FT-PSIA/LB 

ISOCHORE       INTERNAL 
DERIVATIVE      ENERGY 
PSIA/R         BTU/LB    B 

ENTHALPY 
BTU/LB 

ENTROPY 
BTU/LB-R 

Cv                   CP 
BTU    /    LB    -R 

VELOCITY 

OF    SOUND 

FT/SEC 

SURFACE 

TENSION 

LB/IN    X    105 

170.0 
170.0 

75.13 
75.18 

0.02220 
0.71.98 

467.0 
47.7 

95.2 
0.577 

-36.92 
26.91 

-36.61 
37.35 

0.7782 
1.214 

0 
0 

225 

196 

0.526 
0.319 

2249.0 
600.4 

2.935 

172.0 
172.0 

81.87 
81.87 

0.0221.0 
0.69  01 

443.0 
47.2 

92.0 
0.6  31 

-35.69 
27.03 

-35.55 
37.49 

0.7843 
1.209 

0 
D 

224 

197 

0.530 
0.325 

2201.0 
601.0 

2.605 

171.. 0 

17"..  0 

86.98 
88.98 

0.02260 
0.6360 

419.0 
46.7 

89.0 
0.690 

-34.85 
27.13 

-34.48 
37.61 

0.79  0  3 
1.205 

0 
0 

224 
198 

0.535 
0.331 

2153.0 
601.5 

2.677 

176.0 
176.0 

96.53 
96.53 

0.02261 
0.5869 

397.0 

46.1 

86.0 
0.754 

-33.81 
27.23 

-33.40 
37.72 

0  .  79  6  3 
1.201 

0 
0 

.224 
199 

0.540 
0.337 

2106.0 
601.8 

2.549 

176.0 
176.0 

101.. 5 
101.. 5 

0.02303 
0.51.22 

375.0 

45.4 

83.1 
0.8  23 

-32.76 
27.30 

-32.31 

37.80 

0.8023 
1.196 

0 

a 

224 

.200 

0.546 
0.345 

2059.0 
601.9 

2.423 

160.0 
180.0 

113.0 
113.0 

0.02326 
0.5015 

353.0 
44.7 

80.3 
0.897 

-31.70 
27.36 

-31.21 
37.86 

0.8082 
1.19  2 

0 
0 

223 

.201 

0.552 
0.352 

2012.0 
601.9 

2.299 

182.0 
182.0 

121.9 
121.9 

0.02350 
0.1.61.3 

333.0 
43.9 

77.5 
0.9  78 

-30.63 
27.41 

-30.10 
37.89 

0.8141 
1.188 

0 
0 

.223 

.202 

0.559 
0.361 

1965.0 
601.8 

2.176 

184.0 

lei.. a 

131.1. 
131.1. 

0.02371. 
0  .  1*30  3 

313.0 

43.0 

74.8 
1.06 

-29.55 
27.44 

-28.97 
37.90 

0.82  01 
1.184 

a 

0 

223 

.204 

0.567 
0.370 

1918.0 
601.5 

2.054 

186.0 
166.0 

11.1.3 
11.1.3 

0.021.00 
0.3990 

293.0 

42.0 

72.1 
1.16 

-28.46 
27.44 

-27.84 
37.89 

0.8260 
1.179 

0 

0 

.223 
.205 

0.575 

0.380 

1871.0 
601.0 

1.934 

188.0 
188.0 

151.8 
151.8 

0.021.27 
0.3703 

274.0 
41.0 

69.5 
1.26 

-27.37 
27.43 

-26.68 
37.84 

0.8319 
1.175 

0 
0 

.223 
.206 

0.584 

0.392 

1824.0 
600.4 

1.815 

190.0 
190.0 

162.8 
162.8 

0.021.55 
0.3439 

256.0 
39.9 

66.9 
1.37 

-26.25 
27.40 

-25.51 
37.77 

0.8378 
1.171 

0 
0 

.223 

.208 

0.594 
0.404 

1777.0 
599.7 

1.698 

192.0 
192.0 

171.. i. 
17"..  i. 

0.02485 
0.3195 

236.0 
38.7 

64.4 
1.49 

-25.13 
27.34 

-24.33 
37.66 

0.8437 
1.167 

0 
0 

.223 

.209 

0.605 
0.418 

1730.0 
598.8 

1.583 

194.0 
191.. 0 

186.6 
186.6 

0.02516 
0.2969 

221.0 
37.5 

61.9 
1.62 

-23.99 
27.26 

-23.12 
37.52 

0.8497 
1.16  2 

a 
a 

.223 
.211 

0.618 
0.434 

1683.0 
597.7 

1.469 

196.0 
196.0 

199.1. 
199.1. 

0.02549 
0.2760 

204.0 

36.1 

59.4 
1.77 

-22.84 
27.15 

-21.90 
37.35 

0.85  5  7 
1.15  8 

0 
0 

.223 
.213 

0.632 
0.452 

1635.0 
596.5 

1.357 

196.0 
198.0 

212.8 
212.8 

0.02563 
0.2566 

188.0 
34.7 

57.0 
1.92 

-21.67 
27.01 

-20.65 
37.13 

0.8617 
1.154 

0 
0 

.224 
.214 

0.648 
0.472 

1587.0 
595.1 

1.248 

200.0 
200.0 

226.9 
226.9 

0.02620 
0.2385 

172.0 
33.2 

54.6 
2.10 

-20.48 
26.84 

-19.38 
36.86 

0.8677 
1.149 

0 
0 

.224 
.216 

0.666 
0.495 

1538.0 
59  3.6 

1.  140 

202.0 
202.0 

21.1.5 
21.1.5 

0.02659 
0.2217 

156.0 
31.6 

52.3 
2.29 

-19.27 
26.63 

-18.08 
36.55 

0.8738 
1.144 

0 
0 

.224 
.218 

0.687 
0.522 

1489.0 
591.9 

1.034 

201.. 0 
2  04.0 

256.9 
256.9 

0.02701 
0.2059 

141.0 
2  9.8 

49.9 
2.50 

-18.03 
26.38 

-16.75 
36.18 

0.8800 
1.139 

0 
0 

.225 
.220 

0.711 
0.554 

1439.0 
590.1 

0.9308 

206.0 
206.0 

273.0 
273.0 

0.02747 

0.1912 

126.0 

28.0 

47.6 
2.73 

-16.77 
26.09 

-15.38 
35.75 

0.8863 
1.134 

0 
0 

.225 
.222 

0.740 
0.592 

1388.0 
588.1 

0.829P 

206.0 
206.0 

289.8 
289.8 

0.02796 
0.1773 

112.0 
26.1 

45.2 
2.99 

-15.48 
25.74 

-13.98 
35.25 

0.89  2  7 
1.129 

0 
0 

.226 
.225 

0.775 
0.636 

1335.0 
586.0 

0.7314 

21D.0 
210.0 

307.3 
307.3 

0.02849 
0.1642 

se.o 

24.0 

42.9 
3.28 

-14.14 
25.33 

-12.52 
34.68 

0.8992 
1.124 

0 
0 

.226 
.227 

0.818 
0.695 

1281.0 
583.7 

0.635S 

212.0 
212.0 

325.6 
325.6 

0.02909 
0.1518 

64.4 
21.9 

40.5 
3.60 

-12.76 
24.85 

-11.00 
34.00 

0.9059 
1.118 

0 
0 

.227 
.230 

0.872 
0.767 

1226.0 
581.3 

0.5431 

211.. 0 
211..  0 

31.1.. 7 
31.1..  7 

0.02975 
0.1400 

71.2 
19.6 

38.1 
3.98 

-11.32 
24.29 

-9.427 
33.22 

0.9129 
1.112 

0 
0 

.228 
.233 

0.943 
0.861 

1168.0 
578.8 

0.4537 

216.0 
216.0 

361.. 5 
361..  5 

0.03050 
0.1287 

58.4 
17.1 

35.6 
4.41 

-9.810 
23.61 

-7.750 
32.30 

0.9202 
1.106 

0 
0 

.229 
.236 

1.04 
0.988 

1108.0 
576.3 

0.3679 

216.0 
218.0 

385.3 

385.3 

0.03139 

0.1177 

46.1 
14.5 

33.1 

4.92 

-8.192 
22.80 

-5.953 
31.20 

0.92  7  9 
1.098 

0 
0 

.231 
.239 

1.18 
1.17 

1044.0 
573.7 

0.2862 

220.0 
220.0 

1.06.9 
1.06.9 

0.03246 
0.1070 

34.3 
11.8 

30.4 
5.53 

-6.431 
21.80 

-3.985 
29.86 

0.9363 
1.090 

0 

0 

.233 
.243 

1.39 
1.46 

975.2 
571.1 

0.2093 

222.0 
222.0 

1.29.1. 
1.2  9.'. 

0.03383 
0.09619 

23.1 
6.  79 

27.6 
6.31 

-4.445 
20.52 

-1.755 
28.16 

0.9458 
1.081 

0 
0 

.235 
.248 

1.78 
1.97 

900.4 
568.7 

0.1380 

224.0 
2  24.0 

1.53.0 
1.53.0 

0.03578 
0.08474 

12.8 
5.59 

24.3 
7.36 

-2.047 
18.73 

0.9528 
25.84 

0.95  7  2 
1.068 

0 
0 

240 
253 

2.69 

3.14 

815.6 
567.0 

0.07397 

226.0 
226.0 

1.77.9 
1.77.9 

0.03942 
0.07072 

3.76 
J. 10 

20.0 
9.15 

1.460 
15.66 

4.9*9 
21.92 

0.9742 
1.049 

0 
0 

.247 
260 

7.  12 

8.59 

710.2 
568.0 

0.02069 

•  227.2001.93.1 

*  227.2001.93.1 

0.05102 
0.05102 

13.5 
13.5 

6.594 
8.594 

13.25 
13.25 

1.010 
1.010 

0. 00000 

THERMODYNAMIC    PROPERTIES     OF    COEXISTING     GASEOUS    ANO    LIQUID    NITROGEN 


LMPERATURE       DENSITY 
DEG.    R           LB/CU   FT 

v (Cm/ d;i 
p 

BTU/L8 

VI  OP/ QUI 
PSIA-CU    FT/BTU 

-VIDP/OV) 

T 

PSIA 

-CDV/OT1/V 
DEG.    R 

THERMAL 

CONDUCTIVITY 

8TU/FT-HR-R 

VISCOSITY 

LB/FT-SEC 
X    105 

THERMAL 

DIFUSIFITYTY 

SO,    FT/HR 

DIELECTRIC 
CONSTANT 

PRANDTL 
NUMBER 

170.0 
170.0 

*5.0* 
1.33* 

116.0 
35.2 

9.*0 
2.21 

21000.0 
63.7 

0.00*52 
0.00906 

0.0603 
0.00578 

6.55 
0.*6  0 

0.00255 
0  .  0 1 36 

1.38052 
1.01008 

2.06 
0.91* 

172.0 
172.0 

**.65 

l.**9 

11*. 0 
35.2 

9.18 
2.21 

19800.0 
68.5 

0.00*65 
0.00922 

0.0591 
0.00589 

6.33 
0.*67 

0.00250 
0.0125 

1.37682 
1.01095 

2.0* 
0.928 

171.. 0 
17*.  0 

**.2* 
1.572 

112.0 
35.2 

6.97 
2.22 

18600. 0 
73.* 

0.00*79 
0.009*0 

0.0560 
0.00600 

6.12 
0.*75 

0.002*5 

0.0115 

1.37308 
1.01189 

2.03 
0.9*2 

176.0 
176.0 

*3.83 
1.70* 

109.0 
35.1 

8.76 
2.22 

17*00.0 
78.5 

0.00*95 
0. 00960 

0.0569 
0.00613 

5.91 
0.*8  2 

0.002*0 
0.0107 

1.36927 
1.01289 

2.02 
0.957 

176.0 
178.0 

*3.*2 
1.9** 

107.0 
35.1 

6.56 
2.23 

16300.0 
83.7 

0.00511 
0.00983 

0.0557 
0.00625 

5.71 

0.*9  0 

0.00235 
0.0098* 

1.365*0 
1.01396 

2.01 
0.973 

180.0 

leo.o 

*2.99 
1.99* 

105.0 
35.0 

6.35 
2.2* 

15200.0 
89.1 

0.00526 
0.0101 

0.05*6 
0.00638 

5.51 
0.*98 

0.00230 
0.00908 

1.361*6 
1.01510 

2.01 
0.991 

162.0 
162.0 

*2.56 
2.15* 

102.0 
3*. 9 

6.15 
2.2* 

1*200.0 
9*. 5 

0.005*7 
0.0103 

0.0535 
0.00652 

5.32 
0.507 

0.00225 
0.00839 

1.357*6 
1.01631 

2.00 
1.01 

18*.  0 
18*.  0 

*2.11 
2.32* 

100.0 
3*. 7 

7.95 
2.25 

13200.0 
100.0 

0.00568 
0.0107 

0.052* 
0.00666 

5.13 

0.515 

0.00219 

0.0077* 

1.35338 
1.01761 

2.00 
1.03 

186.0 
186.0 

*1.66 
2.506 

97.* 
3*.  6 

7.76 
2.26 

12200.0 
105.0 

0.00590 
0.0110 

0.0513 
0.00681 

*.95 
0.52* 

0.0021* 
0.0071* 

1.3*92  2 
1.01900 

2.00 
1.05 

166.0 
188.0 

*1.20 
2.700 

95.0 
3*.* 

7.56 
2.26 

11300.0 
111.0 

0.00615 
0.011* 

0.0502 
0.00697 

*.77 
0.532 

0.00208 
0.00659 

1.3**97 
1.020*8 

2.00 

1.08 

190.0 
190.0 

*0.73 
2.908 

92.6 
3*. 2 

7.36 
2.27 

10*00.0 
116.0 

0.006*2 

0.0118 

0.0*91 
0. 00713 

*.59 
0.5*2 

0.00203 
0.00607 

1.3*06* 
1.02207 

2.00 
1.10 

192.0 
192.0 

*0.2* 
3.130 

90.1 
3*.0 

7.17 
2.28 

958  0.0 
121.0 

0.00672 
0.0123 

0.0*80 
0.00731 

*.*2 
0.551 

0.00197 
0.00559 

1.33620 
1.02377 

2.01 
1.13 

19*. 0 
19*. 0 

39.75 

3.366 

67.6 
33.7 

6.97 
2.29 

8780.0 
126.0 

0.00705 
0.0129 

0.0*69 
0.00750 

*.25 
0.561 

0.00191 
0.00513 

1.33166 
1.02560 

2.02 
1.17 

196.0 
196.0 

39.23 

3.623 

65.1 
33.5 

6.78 
2.30 

8000.0 
131.0 

0.007*3 
0.0135 

0.0*58 
0.00771 

*.08 

0.571 

0.00185 
0.00*71 

1.32700 
1.02755 

2.03 
1.20 

196.0 
198.0 

38.71 
3.897 

62.5 
33.2 

6.59 
2.30 

7260.0 
135.0 

0.00785 
0.01*2 

0.0**7 
0  .00793 

3.92 
0.581 

0.00178 
0.00*31 

1.32221 
1.02966 

2.0* 
1.2* 

200.0 
200.0 

38.16 
*.192 

79.9 
32.9 

6.39 
2.31 

6550.0 
139.0 

0.0083* 
0.0151 

0.0*36 
0.00818 

3.76 
0.592 

0.00172 
0.0039* 

1.31728 
1.03193 

2.07 
1.29 

202.0 
202.0 

37.60 
*.511 

77.2 
32.5 

6.20 
2.32 

5870.0 
1*2.0 

0.00890 
0.0161 

0.0*25 
0.008*5 

3.60 
0.603 

0.00165 
0.00359 

1.31218 
1.03*39 

2.09 
1.3* 

20*. 0 
20*. 0 

37.  02 
*.856 

7*.* 
32.2 

6.00 
2.33 

522  0.0 
1*5.0 

0.00956 
0.0172 

0.0*1* 
0  .00876 

3.** 
0.615 

0.00157 
0.00325 

1.30690 
1.03706 

2.13 
l.*0 

206.0 
206.0 

36. *1 
5.231 

71.6 
31.6 

5.81 
2.3* 

*60  0.0 
1*7.0 

0.0103 
0.0186 

0.0*0* 
0.00910 

3.28 
0.627 

0.00150 
0.0029* 

1.301*1 
1.0  399  6 

2.17 
l.*7 

208.0 
208.0 

35.77 
5.6*1 

68.7 
31.5 

5.60 
2.36 

*000.0 
1*7.0 

0.0113 

0.0203 

0.0393 
0.00950 

3.13 
0.6*1 

0.001*2 
0.0026* 

1.29567 
1.0*31* 

2.22 
1.55 

210.0 
210.0 

35.10 
6.091 

65.6 
31.1 

5.*0 
2.37 

3**0.0 
1*6.0 

0.0125 
0.022* 

0.0383 
0.0100 

2.97 
0.65  5 

0.00133 
0.00236 

1.2896* 
1.0*66* 

2.29 
1.6* 

212.0 
212.0 

3*. 38 
6.589 

62.5 
30.7 

5.19 
2.38 

290  0.0 
1**.0 

0.01*0 
0.0250 

0.0373 

0.0105 

2.82 
0.670 

0.0012* 
0.00208 

1.28326 
1.05052 

2.37 
1.76 

21*. 0 
21*. 0 

33.62 
7.1** 

59.2 
30.2 

*.97 
2.39 

2390.0 
1*0.0 

0.0159 
0.0285 

0.0  36* 
0.0112 

2.66 
0.68  7 

0.00115 

0.00182 

1.276*3 
1.05*86 

2.*8 
1.90 

216.0 
216.0 

32.76 
7.  772 

55.6 
29.8 

*.7* 
2.*0 

1920.0 
133.0 

0.0196 
0. 0332 

0.0355 
0.0120 

2.50 
0.705 

0.0010* 
0.00157 

1.26903 
1.05978 

2.6* 
2.08 

216.0 
216.0 

31.66 
8.*9* 

52.2 
29.* 

*.50 
2.*2 

1*70.0 
123.0 

0.0225 
0.0399 

0.03*7 
0 .0131 

2.3* 
0.726 

0.000927 
0.00132 

1.26087 
1.065*6 

2.86 
2.3* 

220.0 
220.0 

30.61 
9.3*6 

*8.3 
28.9 

*.25 
2.*3 

1060.0 

110.0 

0.0288 
0.050* 

0.03*0 
0.01*5 

2.  17 
0.751 

0.000793 

0.00107 

1.25163 
1.0  722  0 

3.20 
2.71 

222.0 
222.0 

29.56 
10. *0 

**.  2 
28.5 

3.96 
2.*5 

66*. 0 
91.* 

0.0*03 
0.0690 

0.0336 
0.0166 

1.99 
0.780 

0.000637 
0.000809 

1.2*070 
1.0805* 

3.80 
3.3* 

22*. 0 
22*. 0 

27.  95 

11. SO 

39.6 
26.1 

3.63 

2.*7 

357.0 
66.0 

0.0  68  0 
0.112 

0.0336 
0.0199 

1.78 
0.821 

0.000**6 
0.000537 

1.22667 

1.09177 

5.1* 
*.66 

226.0 
226.0 

25.37 
l*.l* 

3*.l 
27.9 

3.19 
2.*9 

95.8 
29.7 

0.209 
0.308 

0.036* 
0.0283 

1.51 
0.891 

0.000201 
0.000233 

1.20*38 
1.11D66 

10.6 
9.75 

227.200 

227.200 

19.60 
li.oO 

1.15559 
1.15559 

Appendix  E,    Isobaric  Properties 
THERMODYNAMIC    PROPERTIES    OF    NITROGEN 


1    P3IA    ISOBAR 


EMPERATURE       VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTHALPY 

ENTROPY 

cv 

CP 

VELOCITY 

DERIVATIVE 

DERIVATIVE 

ENERGY 

OF    SOUND 

OEG. 

R         CU    FT/.B 

CU    FT-PSIA/LB 

PSIA/R 

BTU/LB 

BTU/LB 

9TU/L6-R 

BTU    /    LB    -R 

FT/SEC 

115.0 

43.83 

43.6 

0.00878 

20.22 

28.33 

1.441 

0.1783 

0.2507 

533.0 

120.0 

45.77 

45.6 

0.00841 

21.11 

29.59 

1.452 

0.1781 

0.2503 

544.7 

125.0 

47.70 

47.5 

0. 00806 

22.00 

30.84 

1.462 

0.1780 

0.2500 

556.1 

130.0 

49.63 

49.5 

0.00774 

22.9  0 

32.09 

1.472 

0.1779 

0.2498 

567.2 

135.0 

51.56 

51.4 

0.00745 

23.79 

33.34 

1.481 

0.1778 

0.2496 

578.2 

1 1(0.0 

53.48 

53.3 

0.00716 

24.68 

34.58 

1.491 

0.1777 

0.2494 

586.9 

1)5.0 

55.41 

55.3 

0. 00693 

25.57 

35.83 

1.499 

0. 1777 

0.2493 

599.4 

150.0 
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11.2 

1.00004 

0.723 

1.00 

0.00192 

0.0145 

1 

17 

11.6 

1.00004 

0.722 

1.00 

0.00189 

0.0147 

1 

19 

12.0 

1.00004 

0.722 

1.00 

0.00185 

0.0150 

1 

21 

12.5 

1.00004 

0.722 

1.  00 

0. 00182 

0.0152 

1 

22 

12.9 

1.00004 

0.721 

1.00 

0.00173 

0.0154 

1 

24 

13.3 

1.00004 

0.721 

1.00 

0.00175 

0.0156 

1 

26 

13.7 

1.00003 

0.721 

1.00 

0.00172 

0. 0158 

1 

28 

14.2 

1.00003 

0.721 

1.00 

0. 00170 

0.0161 

1 

23 

14.6 

1.00003 

0.720 

1.00 

0.00167 

0.0163 

1 

31 

15.0 

1.00003 

0.720 

1.00 

0.0011.3 

0.0184 

1 

47 

19.6 

1.00003 

0.718 

1.00 

0.00125 

0. 0204 

1 

62 

24.9 

1.00002 

0.716 

1.  00 

0.00111 

0. 0223 

1 

76 

30.5 

1.00002 

0.714 

1.00 

0.00100 

0.0243 

1 

89 

36.5 

1.00002 

0.713 

1.00 

0. 000667 

1.00 

0.000500 

1.00 

0.0001.00 

1.00 

0. 000333 

1.00 

O.  000286 

TWO-PHASE    30UNOARY 


THERMODYNAMIC    PROPERTIES    O!'    NITROGEN 


5    PSIA    ISOBAR 


EMPERATURE       VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTHALPY 

ENTROPY 

CV 

CP 

VELOCITY 

DERIVATIVE 

DERIVATIVE 

ENERGY 

OF    SOUND 

DEC.    R 

CU   FT/. a 

CU    FT-PSIA/LB 

PSIA/R 

6TU/LB 

BTU/LB 

9TU/LB-R 

8TU    /    L9    -R 

FT/SEC 

115.0 

0.01852 

1910.0 

250.0 

-61.. 06 

-bit.  04 

0.5857 

0.2319 

0.4708 

4240.0 

120.0 

0.01875 

161.0.0 

225.0 

-61.67 

-61.66 

0.6  0  59 

0.2408 

0.4816 

3897.0 

121.. 600 

0.01893 

1430.0 

205.0 

-59.1.3 

-59.1)1 

0.621.3 

0.2431 

0.4869 

3649.0 

12".. 600 

9.359 

1.5.8 

0.01.17 

21.66 

30.32 

1.31.5 

0.  1808 

0.2577 

55  0.1 

125.0 

9.388 

1.6.0 

0.01.16 

21.73 

30.1)2 

1.31.6 

0.1808 

0.2576 

551.0 

130.0 

9.786 

1.6.1 

0. 0398 

22.  61. 

31.70 

1.356 

0.1803 

0.2563 

56  2.7 

135.0 

10.18 

50.1 

0.0382 

23.55 

32.98 

1.366 

0.1798 

0.2552 

574.0 

HO.l 

10.58 

52.1 

0.0367 

21..  1.6 

31). 26 

1.375 

0. 1795 

0.2544 

585.1 

U5.1 

10.97 

54.1 

0.0353 

25.37 

35.53 

1.381. 

0. 1792 

0.2537 

59  5.9 

150.0 

11.36 

56.2 

0.031.1 

26.27 

36.79 

1.392 

0.1789 

0.2531 

606.6 

155.0 

11.75 

58.1 

0.0329 

27.18 

38.06 

1.1)01 

0.1787 

0.2525 

617.0 

160.0 

12.  m 

60.1 

0.0318 

28.08 

39.32 

1.1.09 

0.1786 

0.2521 

627.2 

165.0 

12.53 

62.1 

0.0308 

28.97 

1.0.58 

1.1.16 

0. 1784 

0.2517 

637.2 

170.0 

12.92 

61.. 1 

0.0259 

29.87 

1)1.81) 

1.1.21) 

0.1783 

0.2514 

647.1 

175.0 

13.31 

66.1 

0.0250 

30.77 

1)3.09 

1.1)31 

0. 1732 

0.2511 

65  6.8 

160.0 

13.70 

66.0 

0.0281 

31.66 

1)1).  35 

1.1.38 

0.1781 

0.2508 

66  6.3 

165.0 

1<>. 09 

70.0 

0.0273 

32.56 

1)5.60 

1.1)1)5 

0.1760 

0.2506 

675.7 

190.0 

11.. 1.7 

72.0 

0.0266 

33.1.5 

1)6.35 

1.1.52 

0.1779 

0.2504 

68  5.0 

200.0 

15.25 

75.9 

0.0252 

35.21. 

1.9.36 

1.1)65 

0.1778 

0.2501 

703.1 

205.0 

15.63 

77.8 

0.021.6 

36.13 

50.61 

1.1)71 

0.1778 

0.2500 

712.0 

210.0 

16.02 

79.8 

0.  021.0 

37.02 

51.85 

1.477 

0.1777 

0.2498 

720.8 

215.0 

16. ill 

81.7 

0.0231. 

37.91 

53.10 

1.483 

0. 1777 

0.2497 

729.4 

220.0 

16.79 

83.7 

0.0229 

38.80 

5*. 35 

1.488 

0.1777 

0.2496 

738.0 

225.0 

17.18 

65.6 

0.0221. 

39.69 

55.60 

1.494 

0.1776 

0.2495 

746.4 

230.0 

17.56 

87.5 

0.0219 

1.0.59 

56.85 

1.500 

0.1776 

0.2495 

75  4.8 

235.0 

17.95 

69.5 

0.02  11. 

1.1.1.8 

58.09 

1.505 

0.1776 

0.2494 

763.0 

21.0.0 

18.33 

91.1. 

0.0210 

1.2.3  7 

59.31. 

1.510 

0.1776 

0.2493 

771.2 

21.5.  C 

18.72 

93.3 

0.02O5 

1)3.25 

60.59 

1.515 

0.1775 

0.2492 

77  9.2 

250.0 

19.11 

95.3 

0. 0201 

1.1). 11) 

61.83 

1.520 

0.1775 

0.2492 

787.2 

255.0 

19.ii9 

97.2 

0.0197 

1.5.03 

63.08 

1.525 

0.1775 

0.2491 

795.1 

260.0 

19.86 

59.2 

0.0193 

i>5.92 

64.13 

1.530 

0.1775 

0.2491 

803.0 

265.0 

20.26 

101.0 

0.0190 

1.6.81 

65.57 

1.535 

0.1775 

0.2490 

810.7 

270.0 

2  0.61. 

103.0 

0.0186 

1.7.70 

66.82 

1.540 

0.1775 

0.2490 

618.4 

275.0 

21.03 

105.0 

0.0183 

1)8.59 

68.06 

1.544 

0.1774 

0.2490 

826.0 

260.0 

21.1.1 

107.0 

0.0179 

1)9.1)8 

69.31 

1.549 

0.1774 

0.2489 

833.5 

285.0 

21.80 

109.0 

0.0176 

50.37 

70.55 

1.553 

0.1774 

0.2489 

84  D.  9 

290.0 

22.18 

111.0 

0.0173 

51.26 

71.79 

1.557 

0.1774 

0.2439 

848.3 

295.0 

22.57 

113.0 

0.0170 

52.11. 

73.01. 

1.562 

0.1774 

0.2488 

855.7 

300.0 

22.95 

115.0 

0.0167 

53.03 

71). 28 

1.566 

0.1774 

0.2488 

86  2.9 

310.0 

23.72 

116.0 

0.0162 

51.. 81 

76.77 

1.574 

0.1774 

0.2488 

877.3 

320.0 

21.. 1.9 

122.0 

0.0157 

56.58 

79.26 

1.582 

0.1774 

0.2487 

891.4 

330.0 

25.26 

126.0 

0.0152 

58.36 

81.71) 

1.585 

0. 1774 

0.2487 

905.2 

3*0.0 

26.02 

130.0 

0.0147 

60.13 

81..  23 

1.597 

0.1774 

0.2466 

918.9 

350.0 

2  6.79 

131..  0 

0.011.3 

61.91 

86.72 

1.604 

0.1774 

0.2486 

932.4 

360.0 

27.56 

138.0 

0.0139 

63.69 

89.20 

1.611 

0.1773 

0.2486 

945.7 

370.0 

28.33 

11.2.0 

0.0135 

65.1)6 

91.69 

1.618 

0. 1773 

0.2486 

95  8.7 

360.0 

29.10 

11.5.0 

0.0132 

67.23 

91). 17 

1.625 

0.1773 

0.2485 

971.6 

390.0 

29.86 

11.9.0 

0.0128 

69.01 

96.66 

1.631 

0.  1773 

0.2485 

98  4.4 

".00.0 

30.63 

153.0 

0.0125 

70.78 

99.11. 

1.637 

0.1773 

0.2485 

99  7.0 

1.10.0 

31.1.0 

157.0 

0.0122 

72.56 

101.6 

1.643 

0.1773 

0.2485 

1009.0 

1.20.0 

32.17 

161.0 

0.0119 

71.. 33 

101). 1 

1.649 

0.1773 

0.2485 

1022.0 

1.30.0 

32.93 

165.0 

0.0116 

76.11 

106.6 

1.655 

0.1773 

0.2485 

1034.0 

1.1.0.0 

33.70 

168.0 

0.0111. 

77.88 

109.1 

1.661 

0.1773 

0.2484 

1046.0 

".50.0 

3i». 1.7 

172.0 

0.0111 

79.66 

111.6 

1.667 

0.1773 

0.2484 

1058.0 

1.60.0 

35.23 

176.0 

0.0109 

81.1)3 

114.1 

1.672 

0.1773 

0.2484 

1069.0 

1.70.0 

36.00 

180.0 

0.0107 

83.20 

116.5 

1.677 

0.1773 

0.2484 

1031.0 

1.80.0 

36.77 

181.. 0 

0.0101. 

81.. 98 

119.0 

1.683 

0.1773 

0.2484 

1092.0 

1.90.0 

37.53 

188.0 

0.0102 

86.75 

121.5 

1.688 

0.1773 

0.2484 

1104.0 

500.0 

38.30 

191.0 

0.0100 

88.53 

12i>. 0 

1.693 

0.1773 

0.2484 

1115.0 

510.0 

39.07 

195.0 

0.00961 

90.30 

126.5 

1.698 

0.1774 

0.2484 

1126.0 

520.0 

39.81. 

199.0 

0.00962 

92.07 

129.0 

1.702 

0.1774 

0.2484 

1137.0 

530.0 

1.0.60 

203.0 

0.0091.1. 

93.85 

131.1) 

1.707 

0.1774 

0.2484 

1148.0 

51.0.0 

1.1.37 

207.0 

0.00927 

95.62 

133.9 

1.712 

0.1774 

0.2485 

1158.0 

550.0 

1.2.11. 

211.0 

0.00910 

97.1.0 

136.1) 

1.716 

0.1774 

0.2485 

116  9.0 

560.0 

1.2.90 

215.0 

0.00891. 

99.17 

138.9 

1.721 

0.1774 

0.2485 

1180.0 

570.0 

1.3.67 

218.0 

0.00878 

100.9 

11.1.!. 

1.725 

0.1775 

0.2485 

119  0.0 

560.0 

1.1..  1.1. 

222.0 

0.00863 

102.7 

li>3.9 

1.730 

0.1775 

0.2485 

1201.0 

590.0 

1.5.20 

226.0 

0.0081.8 

101). 5 

11)6.1) 

1.734 

0.1775 

0.2486 

1211.0 

600.0 

1.5.97 

230.0 

0.00831. 

106.3 

11)8.8 

1.738 

0.1776 

0.2486 

1221.0 

700.0 

53.63 

268.0 

0.  00715 

124. 1 

173.7 

1.776 

0.1782 

0.2492 

1318.0 

800.0 

61.30 

307.0 

0.00625 

11.1.9 

198.7 

1.810 

0.1794 

0.2504 

140  8.0 

900.0 

68.96 

31.5.0 

0.00556 

160.0 

223.8 

1.839 

0.  1812 

0.2521 

1491.0 

1000.0 

76.63 

383.0 

0.00500 

178.2 

21)9.1 

1.866 

0.1835 

0.2544 

1569.0 

1500.0 

114.9 

575.0 

0. 00333 

273.6 

380.0 

1.972 

0.  1987 

0.2696 

1901.0 

2000.0 

153.2 

766.0 

0.00250 

376.6 

518.5 

2.051 

0.2125 

0.2635 

2176.0 

2500.0 

191.6 

958.0 

0.0O20O 

1.85.5 

662.8 

2.116 

0.2224 

0.2934 

2419.0 

3000.0 

229.9 

1150.0 

0.00167 

598.5 

811.3 

2.170 

0.2293 

0.3002 

2641.0 

3500.0 

268.2 

134D.0 

0.  0011.3 

711i.lt 

962.7 

2.217 

0.2340 

0.3050 

2  84  5.0 
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5    P3IA    ISOBAR 


THERHOPHYSICAL     PROPERTIES    OF    NITROGEN 


TEMPERATURE    DENSITY 
DEG.    R         LB/CU    rT 


V(OH/Omp  V(OP/DU>v     -«<OP/01/>T 

BTU/LB  PSIA-CU    FT/BTU       PSIA 


(DV/OTWW  THERMAL  UISCOSITY 

CONDUCTIVITY 
1/OEG.    R       3TU/FT-HR-R    LB/FT-SEC 
X    105 


THERMAL  OIELECTRIC 

9IFFUSIVITY       CONSTANT 
SQ    FT/HR 


PRANOTL 
NUMBER 


115 

0 

5* 

00 

19* 

0 

120 

0 

53 

33 

187 

0 

12". 

600 

52 

68 

179 

0 

12* 

600 

0 

1068 

30 

2 

125 

0 

0 

1065 

30 

3 

130 

0 

0 

1022 

31 

6 

135 

0 

0 

09321 

32 

9 

1".0 

0 

0 

091.55 

3k 

2 

its 

0 

0 

09115 

35 

* 

150 

0 

0 

08802 

36 

7 

155 

0 

0 

08509 

38 

0 

160 

0 

0 

08235 

39 

2 

165 

0 

0 

07979 

1.0 

5 

170 

0 

0 

07733 

1.1 

8 

175 

0 

0 

07513 

1.3 

0 

180 

0 

0 

07300 

1.1. 

3 

185 

0 

0 

07093 

1.5 

5 

190 

0 

0 

06909 

1.6 

8 

200 

0 

0 

06558 

1.9 

3 

205 

0 

0 

06396 

50 

6 

210 

0 

0 

0621.2 

51 

8 

215 

0 

0 

06095 

53 

1 

220 

0 

0 

05955 

51. 

3 

225 

0 

0 

05821 

55 

6 

230 

0 

0 

05693 

56 

6 

235 

0 

0 

05571 

56 

1 

2".0 

0 

0 

051.51. 

59 

3 

2*5 

0 

0 

0531.2 

60 

6 

250 

0 

0 

05231. 

61 

8 

255 

0 

0 

05131 

63 

1 

260 

0 

0 

05031 

61. 

3 

265 

0 

0 

01.935 

65 

6 

270 

0 

0 

0i.8l.ii 

66 

S 

275 

0 

0 

01.755 

68 

1 

280 

0 

0 

01.670 

69 

3 

285 

0 

0 

01.587 

70 

6 

290 

0 

0 

01.508 

71 

8 

295 

0 

0 

01.V31 

73 

0 

300 

0 

0 

01.357 

71, 

3 

310 

0 

D 

01.216 

76 

B 

320 

0 

0 

01.081. 

79 

3 

330 

0 

0 

03959 

81 

8 

340 

0 

0 

0381.2 

Bit 

3 

350 

0 

0 

03732 

86 

7 

360 

0 

0 

03628 

89 

2 

370 

□ 

0 

03530 

91 

7 

360 

0 

0 

031.37 

91. 

2 

390 

0 

0 

0331.9 

98 

7 

<>00 

0 

0 

03265 

99 

2 

1.10 

0 

0 

03185 

102 

0 

1.20 

0 

0 

03109 

101. 

0 

1.30 

0 

0 

03036 

107 

0 

41.0 

0 

0 

02967 

109 

0 

1.50 

0 

0 

02901 

112 

0 

1.60 

0 

0 

02833 

111. 

0 

1.70 

0 

0 

02773 

117 

0 

1.80 

0 

0 

02720 

119 

0 

1.90 

0 

0 

02661. 

122 

0 

500 

0 

0 

02611 

12* 

0 

510 

0 

0 

02560 

127 

0 

520 

0 

0 

02510 

129 

0 

530 

0 

0 

021.63 

132 

0 

51.0 

0 

0 

021.17 

13k 

a 

550 

0 

0 

02373 

137 

0 

560 

0 

a 

02331 

139 

0 

570 

0 

0 

02290 

1*2 

0 

580 

0 

0 

02250 

lkk 

0 

590 

0 

0 

02212 

lk7 

0 

600 

0 

0 

02175 

1*9 

0 

700 

0 

0 

01361. 

17* 

0 

800 

0 

0 

01631 

200 

0 

900 

0 

0 

011.50 

227 

a 

1000 

0 

0 

01305 

25* 

0 

1500 

0 

0 

008700 

*0* 

0 

2000 

0 

0 

006526 

567 

0 

2500 

0 

0 

005221 

73* 

0 

3000 

0 

0 

004331 

901 

0 

3500 

0 

0 

003729 

1070 

0 

2.16 
2.16 
2.16 


103000.0 

0 

002*2 

0.09*0 

19.7 

0  .  0  0  37  0 

l.k6528 

3.56 

87*00.0 

0 

00257 

0.0906 

16.7 

0.0035* 

l.k58B5 

3.20 

75600.0 

0 

00271 

0.0879 

Ik. 7 

0.003*3 

l.k5263 

2.93 

*.90 

0 

00852 

0.00387 

0.32  5 

0.1*1 

1.00080 

0.778 

*.90 

0 

008*9 

0.00389 

0.326 

0.1*2 

1.00080 

0.777 

k.91 

0 

00811 

0 .00*0* 

0.336 

0.15k 

1.00077 

0.7  69 

*.92 

0 

00776 

0.00*19 

0.3*8 

0.167 

1.0007k 

0.763 

*.93 

0 

007** 

0.00*3* 

0.  359 

0.180 

1.00071 

0.758 

*.9* 

0 

00716 

0.00**9 

0.371 

0.19k 

1.00069 

0.755 

*.9* 

0 

0O689 

0.00*6* 

0.38  3 

0.208 

1.00066 

0.752 

*.95 

0 

00665 

0.00*79 

0.39  5 

0.223 

1.0006* 

0.7*9 

*.95 

0 

006*2 

0.0  0*9* 

0.*07 

0.238 

1.00062 

0.7*7 

*.96 

a 

00621 

0.00509 

0.*19 

0.253 

1.00060 

0.7*6 

*.96 

0 

00602 

0.0052* 

0.*31 

0.269 

1.00058 

0.7** 

*.96 

0 

0058* 

0.0  0539 

0.**3 

0.266 

1.00057 

0.7*3 

*.97 

a 

00566 

0.0055* 

0.*55 

0.302 

1.00055 

0.7*2 

*.97 

a 

00550 

0.00569 

0.*68 

0.320 

1.00053 

0.7*2 

*.97 

0 

00535 

0.0058* 

0.*80 

0.337 

1.00052 

0.7*1 

*.98 

0 

00507 

0.0061* 

0.50* 

0.37* 

1.000*9 

0.7*0 

*.96 

0 

00*9* 

0.00629 

0.516 

0.39  3 

1.000*8 

0.7  39 

*.98 

0 

00*82 

0.006*3 

0.528 

0.*13 

1.000*7 

0.739 

*.98 

0 

00*71 

0.00658 

0.5*0 

0.*32 

1.000*6 

0.738 

*.98 

0 

00*60 

0.00673 

0.552 

0.*53 

1.000*5 

0.738 

*.96 

0 

00**9 

0.00688 

0.56* 

0.k73 

1.000** 

0.737 

*.96 

0 

00*33 

0.00702 

0.576 

0.k9* 

1.000*3 

0.737 

*.98 

0 

00*29 

0.00717 

0.588 

0.516 

1.000*2 

0.737 

*.99 

a 

00*20 

0.00731 

0.600 

0.538 

1.000*1 

0.736 

*.99 

0 

00*12 

0.007*6 

0.612 

0.560 

1.000*0 

0.736 

*.99 

0 

00*03 

0.00760 

0.623 

0.583 

1.00039 

0.735 

*.99 

0- 

^10395 

0.00775 

0.635 

0.606 

1.00039 

0.735 

*.99 

0 

00387 

0.00789 

0.6*7 

0.630 

1.00038 

0.7  35 

*.99 

0 

00380 

0 . 00803 

0.656 

0.65* 

1.00037 

0.7  3* 

*.99 

0 

00373 

0.00818 

0.670 

0.678 

1.00036 

0.73* 

*.99 

0 

00366 

0.00832 

0.681 

0.703 

1.00036 

0.73* 

*.99 

0 

00359 

0.008*6 

0.692 

0.728 

1.00035 

0.733 

*.99 

0 

00353 

0.00860 

0.70* 

0.753 

1.00035 

0.733 

*.99 

0 

003*7 

0.0087k 

0.715 

0.779 

1.0003* 

0.733 

*.99 

0 

003*1 

0.00888 

0.726 

0.805 

1.00033 

0.733 

*.99 

a 

00335 

0.00902 

0.737 

0.832 

1.00033 

0.732 

*.99 

0 

0032* 

0.00929 

0.759 

0.886 

1.00032 

0.732 

*.99 

0 

0031* 

0.00956 

0.781 

0.9*2 

1.00031 

0.731 

*.99 

0 

0030* 

0.00983 

0.802 

1.00 

1.00030 

0.730 

5.00 

0 

00295 

0.0101 

0.82* 

1.06 

1.00029 

0.730 

5.00 

0 

00287 

0.010* 

0.8*5 

1.12 

1.00028 

0.7  29 

5.00 

0 

00279 

0.0106 

0.866 

1.18 

1.00027 

0.729 

5.00 

0 

00271 

0.0109 

0.886 

1.2* 

1.00027 

0.728 

5.00 

0 

0026* 

0.0111 

0.907 

1.30 

1.00026 

0.728 

5.00 

0 

00257 

0.011* 

0.92  7 

1.37 

1.00025 

0.727 

5.00 

a 

00251 

0.0117 

0.9*7 

1.** 

1.00025 

0.727 

5.00 

0 

002** 

0.0119 

0.96  7 

1.50 

1.0002* 

0.727 

5.00 

0 

00239 

0.0122 

0.986 

1.57 

1.00023 

0.726 

5.00 

0 

00233 

0.012* 

1.  01 

1.6* 

1.00023 

0.726 

5.00 

0 

00223 

0.0126 

1.03 

1.71 

1.00022 

0.725 

5.00 

0 

00223 

0.0129 

1.0* 

1.79 

1.00022 

0.725 

5.00 

0 

00213 

0.0131 

1.06 

1.86 

1.00021 

0.725 

5.00 

0 

00213 

0.013* 

1.  08 

1.9* 

1.00021 

0.7  2* 

5.00 

0 

00209 

0.0136 

1.10 

2.01 

1.00020 

0.72* 

5.00 

D 

00204 

0.0138 

1.12 

2.09 

1.00020 

0.72* 

5.00 

0 

00200 

0.01*1 

1.1* 

2.17 

1.00020 

0.723 

5.0D 

0 

00196 

0.01*3 

1.15 

2.25 

1.00019 

0.723 

5.00 

0 

00192 

0.01*5 

1.17 

2.33 

1.00019 

0.723 

5.00 

a 

00189 

0.01*7 

1.19 

2.*1 

1.00019 

0.722 

5.00 

0 

00185 

0.0150 

1.21 

2.*9 

1.00018 

0.722 

5.00 

0 

00182 

0.0152 

1.22 

2.57 

1.00018 

0.722 

5.00 

0 

00179 

0.015* 

1.2* 

2.66 

1.00018 

0.721 

5.00 

0 

00176 

0.0156 

1.26 

2.75 

1.00017 

0.721 

5.00 

0 

00173 

0.0158 

1.28 

2.83 

1.00017 

0.721 

5.00 

0 

00170 

0.0161 

1.29 

2.92 

1.00017 

0.720 

5.00 

0 

00167 

0.0163 

1.  31 

3.01 

1.00016 

0.720 

5.00 

0 

001*3 

0.018* 

l.*7 

3.95 

1.0001* 

0.718 

5.00 

0 

00123 

0.020* 

1.62 

k.99 

1.00012 

0.716 

5.00 

0 

00111 

0.0223 

1.76 

6.11 

1.00011 

0.71* 

5.00 

a 

00100 

0.02*3 

1.89 

7.31 

1.00010 

0.713 

5.00 

0 

000667 

5.00 

0 

000500 

5.00 

0 

000*00 

5.00 

0 

000333 

5.00 

0 

000236 

TWO-PHASE    BOUNDARY 


THERMODYNAMIC    PROPERTIES    OF     IUTROGEN 


10    P3IA 

ISOBAR 

TEMPERATURE       VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTHALPY 

ENTROPY 

3V 

CP 

VELOCITY 

DERIVATIVE 

DERIVATIVE 

ENERGY 

OF    SOUNO 

OEG.     R 

cu  ft/. a 

CU    FT-PSIA/L6 

PSIA/R 

GTU/IB 

BTU/L8 

BTU/LB-R 

BTU    1    LB    -R 

FT/SEC 

115.0 

0. 01652 

1910.0 

250.0 

-64.06 

-64.03 

0.5856 

0.2320 

0.4707 

4239.0 

120.0 

0.01675 

1640.0 

225.0 

-61.68 

-61.64 

0.6059 

0.2409 

0.4615 

3897.0 

125.0 

0.01900 

1420.0 

204.0 

-59.26 

-59.22 

0.6257 

0.2433 

0.4871 

3  631.0 

130.0 

0.01927 

1240.0 

186.0 

-56.81 

-56.78 

0.6448 

0.2423 

0.4900 

3412.0 

•    133.600 

0.01947 

1130.0 

174.0 

-55.05 

-55.01 

0.6583 

0.2406 

0.4914 

3274.0 

*    133.600 

4.95  0 

47.8 

0.0798 

22.99 

32.16 

1.311 

0.1827 

0.2635 

565.3 

135.0 

5.006 

46.4 

0.0786 

23.25 

32.53 

1.314 

0.1825 

0.2629 

568.6 

HO.O 

5.211 

50.6 

0.0755 

24.19 

33.83 

1.324 

0.1318 

0.2611 

580.2 

11.5.0 

5.413 

52.7 

0.0725 

25.11 

35.14 

1.333 

0.1811 

0.2595 

591.5 

150.0 

5.614 

54.8 

0.0697 

26.04 

36.43 

1.342 

0.1806 

0.2582 

602.5 

155.0 

5.614 

56.9 

0.0672 

26.95 

37.72 

1.350 

0.1802 

0.2571 

613.3 

160.0 

6.013 

59.0 

0.0648 

27.87 

39.00 

1.358 

0. 1798 

0.2562 

62  3.8 

165.0 

6.211 

61.0 

0.0626 

28.78 

40.28 

1.366 

0.1795 

0.2554 

634.1 

170.0 

6.409 

63.1 

0.0606 

29.69 

41.56 

1.374 

0.1793 

0.2547 

644.2 

175.0 

6.606 

65.1 

0.0588 

30.59 

42.83 

1.381 

0.1791 

0.2541 

65  4.1 

160.0 

6.303 

67.1 

0.0570 

31.50 

44.10 

1.388 

0.1789 

0.2535 

66  3.3 

165.0 

6.999 

69.1 

0.0553 

32.40 

45.36 

1.395 

0.1787 

0.2531 

673.4 

190.0 

7.195 

71.1 

0.05  38 

33.30 

46.63 

1.402 

0.1786 

0.2527 

63  2.8 

200.0 

7.586 

75.1 

0.0510 

35.10 

49.15 

1.415 

0.1783 

0.2520 

701.2 

205.0 

7.781 

77.1 

0.0496 

36.00 

50.41 

1.421 

0.1782 

0.2517 

710.3 

210.0 

7.976 

79.1 

0.0484 

36.90 

51.67 

1.427 

0.1781 

0.2515 

719.1 

215.0 

6.170 

31.1 

0.0472 

37.79 

52.92 

1.433 

0.1781 

0.2512 

727.9 

220.0 

6.365 

83.0 

0.0461 

38.69 

54.18 

1.439 

0.1780 

0.2510 

736.5 

225.0 

6.559 

85.0 

0.0451 

39.58 

55.43 

1.444 

0.1779 

0.2509 

74  5.1 

230.0 

8.753 

87.0 

0 .0440 

40.48 

56.69 

1.450 

0.1779 

0.2507 

753.5 

235.0 

8.947 

88.9 

0.0431 

41.37 

57.94 

1.455 

0. 1778 

0.2505 

761.8 

2<>0.0 

9.141 

90.9 

0.0422 

42.27 

59.19 

1.461 

0.1778 

0.2504 

77  0.1 

245.0 

9.335 

92.8 

0.0413 

43.16 

60.45 

1.466 

0.1778 

0.2503 

778.2 

250.0 

9.528 

94.8 

0.0404 

44.05 

61.70 

1.471 

0.  1777 

0.2502 

786.3 

255.0 

9.722 

96.3 

0.0396 

44.94 

62.95 

1.476 

0.1777 

0.2500 

794.2 

260.0 

9.915 

98.7 

0.0368 

45.84 

64.20 

1.481 

0.1777 

0.2499 

802.1 

265.0 

10.11 

101.0 

0.0381 

46.73 

65.45 

1.485 

0.1776 

0.2499 

809.9 

270.0 

10.30 

103.0 

0.0374 

47.62 

66.70 

1.490 

0. 1776 

0.2498 

817.6 

275.0 

10.49 

105.0 

0.0367 

48.51 

67.94 

1.495 

0.1776 

0.2497 

82  5.3 

260.0 

10.69 

107.0 

0.0360 

49.40 

69.19 

1.499 

0.  1776 

0.2496 

832.8 

285.0 

10.88 

108.0 

0.0353 

50.29 

70.44 

1.504 

0.1776 

0.2496 

84  0.3 

290.0 

11.07 

110.0 

0.0347 

51.18 

71.69 

1.508 

0.1775 

0.2495 

84  7.8 

295.0 

11.27 

112.0 

0.0341 

52.07 

72.94 

1.512 

0.1775 

0.2494 

85  5.1 

300.0 

11.46 

114.0 

0.0336 

52.96 

74.18 

1.516 

0.1775 

0.2494 

86  2.4 

310.0 

11.85 

118.0 

0.0325 

54.74 

7o.68 

1.525 

0.1775 

0.2493 

876.8 

320.0 

12.23 

122.0 

0.0314 

56.52 

79.17 

1.532 

0.1775 

0.2492 

891.0 

330.0 

12.62 

126.0 

0.0305 

58.30 

81.66 

1.540 

0.1775 

0.2491 

904.9 

31.0.0 

13.00 

130.0 

0.0296 

60.08 

84.15 

1.548 

0. 1774 

0.2491 

918.7 

350.0 

13.39 

134.0 

0.0287 

61.85 

86.64 

1.555 

0.1774 

0.2490 

932.2 

360.0 

13.77 

137.0 

0.0279 

63.63 

83.13 

1.562 

0.1774 

0.2489 

94  5.5 

370.0 

14.15 

141.0 

0.0271 

65.41 

91.62 

1.565 

0.1774 

0.2489 

95  8.6 

3S0.0 

14.54 

145.0 

0.0264 

67.19 

94.11 

1.575 

0.1774 

0.2488 

971.5 

390.0 

14.92 

149.0 

0.0257 

68.96 

96.60 

1.582 

0.1774 

0.2488 

984.3 

400.0 

15.31 

153.0 

0.0251 

70.74 

99.03 

1.588 

0.1774 

0.2468 

99  7.0 

410.0 

15.69 

157.0 

0.0245 

72.51 

101.6 

1.594 

0.1774 

0.2487 

1009.0 

420.0 

16.08 

161.0 

0.0239 

74.29 

104.1 

1.600 

0.1774 

0.2487 

1022.0 

430.0 

16.46 

164.0 

0.0233 

76.07 

106.5 

1.606 

0.1774 

0.2487 

1034.0 

440.0 

16.84 

168.0 

0.0228 

77.84 

109.0 

1.612 

0.1774 

0.2487 

1046.0 

450.0 

17.23 

172.0 

0.0223 

79.62 

111.5 

1.617 

0. 1774 

0.2486 

1058.0 

460.0 

17.61 

176.0 

0.0218 

81.39 

114.0 

1.623 

0.1774 

0.2486 

1069.0 

470.0 

18.  00 

180.0 

0.0213 

83.17 

116.5 

1.626 

0.1774 

0.2486 

1081.0 

460.0 

18.38 

184.0 

0.0209 

84.94 

119.0 

1.633 

0.1774 

0.2486 

1092.0 

490.0 

18.76 

186.0 

0.0204 

66.72 

121.5 

1.636 

0.1774 

0.2486 

1104.0 

500.0 

19.15 

191.0 

0.0200 

88.49 

124.0 

1.643 

0.1774 

0.2486 

1115.0 

510.0 

19.53 

195.0 

0.0196 

90.27 

126.4 

1.648 

0.1774 

0.2486 

1126.0 

520.0 

19.92 

199.0 

0.0193 

92. D4 

123.9 

1.653 

0.1774 

0.2486 

1137.0 

530.0 

20.30 

203.0 

0.0189 

93.82 

131.4 

1.658 

0.1774 

0.2486 

1148.0 

540.0 

20.68 

207.0 

0.0185 

95.59 

133.9 

1.663 

0.1774 

0.2486 

1159.0 

550.0 

21.07 

211.0 

0.0182 

97.37 

13a. 4 

1.667 

0.1774 

0.2486 

1169.0 

560.0 

21.45 

214.0 

0.0179 

99.14 

136.9 

1.672 

0.1775 

0.2486 

1180.0 

570.0 

21.83 

218.0 

0.0176 

100.9 

141.4 

1.676 

0.1775 

0.2486 

1190.0 

560.0 

22.22 

222.0 

0.0173 

102.7 

143.8 

1.680 

0.1775 

0.2466 

1201.0 

590.0 

22.60 

226.0 

0.0170 

104.5 

146.3 

1.685 

0. 1776 

0.2487 

1211.0 

600.0 

22.98 

230.0 

0.0167 

106.2 

148.8 

1.689 

0.1776 

0.2487 

1221.0 

700.0 

26.82 

268.0 

0 .0143 

124.0 

173.7 

1.727 

0.1782 

0.2493 

1318.0 

600.0 

30.65 

307.0 

0.0125 

141.9 

193.7 

1.761 

0.1794 

0.2504 

1408.0 

900.0 

34.49 

345.0 

0.0111 

159.9 

223.3 

1.790 

0.1812 

0.2522 

149  2.0 

1000.0 

38.32 

363.0 

0.0100 

178.2 

243.1 

1.817 

0.1835 

0.2545 

1569.0 

15  0  0.0 

57.48 

575.0 

0.00667 

273.6 

380.1 

1.923 

0.1987 

0.2696 

1901.0 

2000.0 

76.63 

766.0 

0.00500 

376.6 

518.5 

2.002 

0.2125 

0.2835 

2176.0 

2500.0 

95.  79 

958.0 

0 . 00400 

485.5 

662.9 

2.067 

0.2224 

0.2934 

2420.0 

3000.0 

114.9 

1150.0 

0.00333 

598.5 

311.4 

2.121 

0.2293 

0.3002 

2641.0 

3500.0 

134.  1 

1340.0 

0.00286 

714.4 

962.7 

2.167 

0.2340 

0.3050 

2846.0 

TWO-PHASE    30UNDAP.Y 


10    PSIA    ISOBAR 


THERMOPHYSICAL     PROPERTIES    OF    NITROGEN 


TEMPERATURE    OENSITY 
DEG.     R         LB/CU    FT 


VCOH/OV)  VIDP/DU)        -VIDP/DV) 

BTU/LB  PSIA-CU    FT/BTU       PSIA 


(OV/OTI/V  THERMAL  VISCOSITY  THERHAL  OIELECTRIC 

P     CONDUCTIVITY  QIFFUSIVITY       CONSTANT 

1/DEG.    R       BTU/FT-HR-R    LB/FT-SEC  SQ    FT/HR 


PRANOTL 
NUMBER 


115.0 

54 

00 

194.0 

20.0 

120.0 

53 

3l( 

187.0 

17.5 

125.0 

52 

63 

179.0 

15.9 

130.0 

51 

90 

170.0 

14.8 

133.600 

51 

36 

164.0 

14.1 

133.600 

0 

2020 

31.9 

2.16 

135.0 

0 

1997 

32.3 

2.16 

11.0.0 

a 

1919 

33.6 

2.16 

11.5.0 

0 

181.7 

34.9 

2.17 

150.0 

0 

1781 

36.2 

2.17 

155.0 

0 

1720 

37.5 

2.17 

160.0 

0 

1663 

38.8 

2.17 

165.0 

0 

1610 

40.0 

2.17 

170.0 

0 

1560 

41.3 

2.17 

175.0 

0 

ism 

42.6 

2.17 

160.0 

0 

li(70 

43.9 

2.17 

185.0 

0 

11.29 

45.2 

2.17 

190.0 

0 

1390 

46.4 

2.17 

200.0 

0 

1318 

49.0 

2.17 

205.0 

0 

1235 

50.2 

2.17 

210.0 

0 

125* 

51.5 

2.17 

215.0 

0 

1224 

52.8 

2.17 

220.0 

0 

1195 

54.0 

2.17 

225.0 

0 

1168 

55.3 

2.17 

230.0 

0 

111(2 

56.5 

2.17 

235.0 

0 

1118 

57.8 

2.17 

2<>0.0 

0 

10  14 

59.1 

2.17 

21.5.0 

0 

1071 

60.3 

2.17 

250.0 

0 

101(9 

61.6 

2.17 

255.0 

0 

1029 

62.8 

2.17 

260.0 

0 

1009 

64.1 

2.17 

265.0 

0 

09893 

65.3 

2.17 

270.0 

0 

09707 

66.6 

2.17 

275.0 

a 

09528 

67.9 

2.17 

260.  0 

a 

09355 

69.1 

2.17 

285.0 

0 

09190 

70.4 

2.17 

290.0 

0 

09030 

71.6 

2.17 

295.0 

0 

08876 

72.9 

2.17 

300.0 

0 

08726 

74.1 

2.17 

310.0 

0 

0841(2 

76.6 

2.17 

320.0 

0 

08175 

79.1 

2.17 

330.0 

0 

07927 

81.6 

2.17 

31.0.0 

0 

07692 

64.1 

2.17 

350.0 

0 

071(71 

86.6 

2.17 

360.0 

0 

07262 

69.1 

2.17 

370.0 

0 

O7065 

91.6 

2.16 

380.0 

0 

06378 

94.1 

2.16 

390.0 

0 

06701 

96.6 

2.16 

<.oo.o 

0 

06533 

99.1 

2.16 

itlO.O 

0 

06373 

102.0 

2.16 

i>20.0 

0 

06220 

104.0 

2.16 
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0.0258 
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0.0254 
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1.653 
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15.38 
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146.3 
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0.0245 
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0.0210 

124.0 

173.7 

1.700 

0. 1782 
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1492.0 

1000.0 

26.08 

383.0 

0.0147 

178.2 

249.1 

1.789 

0. 1835 

0.2545 

1570.0 

1500.0 

39.11 

575.0 

0.00980 

273.6 

380.1 

1.895 

0.1987 

0.2697 

1902.0 

2000.0 

52.15 

767.0 

0.00735 

376.6 

513.5 

1.975 

0.2125 

0.2835 

2177.0 

2500.0 

65.18 

958.0 

0.00588 

485.5 

662.9 

2.039 

0.2224 

0.2934 

2420.0 

3000.0 

78.22 

1150.0 

0.00490 

598.5 

811.4 

2.094 

0.2293 

0.3002 

2  641.0 

35  0  0.0 

91.25 

1340.0 

0.00420 

714.4 

962.7 

2.140 

0.2340 

0.3050 

2  84  6.0 
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THERHOPHYSICAL     PROPERTIES    OF    NITROGEN 


TEMPERATURE    DENSITY 
OEG.     R         LB/CU    FT 


V(OH/OV!  VIDP/DU)        -V.OP/OV) 

BTU/L8  PSIA-CU    FT/BTU       PSIA 


115.0 

120.0 

125.0 

130.0 

135.0 

139.200 

139.200 

140.0 

1 1.5.0 

150.0 

155.0 
160.0 
165.0 
170.0 
175.0 
13  0.0 
185.0 
190.0 
200.0 
205.0 

210.0 
215.0 
220.0 
225.0 
230.0 
235.0 
2i>0.0 
21.5.0 
250.0 
255.0 

260.0 
265.0 
270.0 
275.0 
260.0 
285.0 
290.0 
295.0 
300.0 
310.0 

320.0 
330.0 
340.0 
350.0 
360.0 
370.0 
380.0 
390.0 
1*00.0 
1(10.0 


1.1.0.0 
1.50.0 
1.60.0 
1.70.0 
1.80.0 
1.90.0 
500.0 
510.0 

520.0 
530.0 
51.0.0 
550.0 
560.0 
570.0 
580.0 
590.0 
600.0 
700.0 

600.0 
900.0 
1000.0 
1500.0 
2000.0 
2500.0 
3000.0 
3500.0 


5  k. 01 
53.31. 

5  2.61. 

51.91 

51.15 

50.1(8 
0.2879 
0.2861 
0.2750 
0.261.8 

0.2551. 
0.21.67 
0.2386 
0.2311 
0.221.1 
0.2171. 
0.2112 
0.2051. 
0.191.6 
0.1897 

0.1850 
0.1806 
0.1763 
0.1723 
0.1681. 
0.161.7 
0.1612 
0.1578 
0.151.6 
0.1515 

0.  11.85 
0.11.57 
0.11.29 
0.11.03 
0.1377 
0.1353 
0.1329 
0.1306 
0.1281. 
0.121.2 

0.1203 

0.1166 

0.1131 

0.1099 

0.1068 

0.1039 

0. 1011 

0.09852 

0.09603 

0.09369 

0.0911.5 
0.08931 
0. 08727 
0.08532 
0.  08  if. 
0.08169 
0.07997 
0.07833 
0.0767i 
0. 07525 

0.07380 
0.  0721.0 
0.07105 
0.06976 
0. 06851 
0.06731 
0. 06615 
0.06502 
0.0639. 
0.051.79 

0.01.791. 
0.01.261 
0.03835 
0.02557 
0.01918 
0. 01534 
0.01273 
0.01095 


191..  0 
187.0 
179.0 
170.0 
162.0 
156.0 
32.8 
33.0 
3"..  3 


52.5 
53.7 


70.2 
71.1. 


81..  0 
86.5 
39.0 


101.0 

101..  0 
106.0 
109.0 
111.0 
114.0 
116.0 
119.0 
121.0 
121.. 0 
126.0 

129.0 
131.0 
131.. 0 
136.0 
139.0 
11.1.0 
li.it. 0 
11.7.0 
1 49.0 
171.. 0 

200.0 
227.0 
251.. 0 
1.05.0 
567.0 
731.. 0 
901.0 
1070.0 


2.17 
2.17 

2.17 
2.17 
2.17 
2.17 
2.17 
2.17 
2.17 
2.17 


2.17 
2.17 


103000.0 
87500.0 
71.900.0 
64500.0 
56000.0 
1.9800.0 
14.0 
11.. 0 


11.. 6 
11.. 6 


11.. 7 
It.. 7 


lit. 7 
11..  7 
lit.  7 
11.. 7 
11.. 7 
14.7 
lit.  7 
lit. 7 


OV/OTWV  THERMAL  VISCOSITY 

P     CONDUCTIVITY 
1/OEG.     R       8TU/FT-HR-R    LB/FT-SEC 


0.0021.2 
0.00257 
0.00272 
0.0028i) 
0.00303 
0.00317 
0.00918 
0.00812 
0.00773 
0.00733 

0.00707 
0.00679 
0.00651. 
0.00630 
0.00609 
0.00589 
0.00570 
0.00553 
0.00522 
0.00503 

0.001.91! 
0.001.82 
0.001.70 
0.001.53 
0.001.1.7 
0.001.37 
0.001.27 
0.001.13 
0.001.03 
0. 00401 

0.00393 
0.00385 
0.00377 
0.00370 
0.00363 
0.00356 
0.00350 
0.0031,1. 
0.00333 
0.00327 

0.00316 
0.00306 
0.00297 
0.00289 
0.00280 
0. 00272 
0.00265 
0.00258 
0.00252 
0.0021.5 

0.00239 
0.0023it 
0.00228 
0.00223 
0.00213 
0.00211. 
0.00209 
0.00205 
0.00201 
0. 00197 

0.00193 
0.00169 
0.00186 
0.00182 
0.00179 
0.00176 
0.00173 
0.00170 
0.00167 
0.00143 

0.00125 
0.00111 
0. 00100 
0.000667 
0.000500 
0.  0001.00 
0.000333 
0.000286 


0 

.091.0 

19 

8 

0 

.0909 

16 

6 

0 

.0877 

14 

6 

0 

.081.5 

13 

0 

0 

.0811. 

11 

9 

0 

.0787 

11 

0 

0 

.001.39 

0 

362 

0 

.001+1.2 

0 

364 

0 

.001.56 

0 

375 

0 

.001.71 

0 

387 

0 

.001.86 

0 

399 

0 

.00501 

0 

411 

0 

.00515 

0 

423 

0 

.00530 

0 

435 

0 

.0051.5 

0 

447 

0 

.00560 

0 

459 

0 

.00575 

0 

471 

0 

.00590 

0 

433 

0 

.00619 

0 

507 

0 

0063". 

0 

519 

0 

.0061.9 

0 

531 

0 

.00663 

0 

543 

0 

.00678 

0 

555 

0 

00693 

0 

567 

0 

.00707 

0 

579 

0 

00722 

0 

591 

0 

.00736 

0 

603 

0 

00750 

0 

614 

0 

00765 

0 

626 

0 

00779 

0 

638 

0 

00793 

0 

649 

0 

00808 

0 

661 

0 

00822 

0 

672 

0 

00836 

0 

683 

0 

00850 

0 

695 

0 

00661. 

0 

706 

0 

00878 

0 

717 

0 

00891 

0 

728 

0 

00905 

a 

739 

0 

00933 

0 

751 

0 

00960 

0 

783 

0 

00987 

0 

804 

0 

0101 

0 

626 

0 

0101. 

0 

847 

0 

0107 

0 

867 

0 

0109 

0 

888 

0 

0112 

0 

908 

0 

Ollit 

0 

929 

0 

0117 

0 

949 

0 

0119 

0 

96  8 

0 

0122 

0 

988 

0 

0124 

1 

01 

0 

0127 

1 

03 

0 

0129 

1 

05 

0 

0131 

1 

06 

0 

0134 

1 

08 

0 

0136 

1. 

10 

0 

0138 

1 

12 

0.0145 
0.0146 
0.0150 
0.0152 
0.0154 
0.0156 
0.0159 
0.0161 
0.0163 
0.0184 

0.0204 


THERHAL 

DIELECTRIC 

PRANOTL 

DIFFUSIVITY 

CONSTANT 

NUMBER 

SO    FT/HR 

0.00370 

1.46533 

3.56 

0.00354 

1.45891 

3.20 

0.00342 

1.45220 

2.92 

0.00332 

1.44521 

2.72 

0.00324 

1.43796 

2.59 

0.00316 

1.43163 

2.49 

0.0569 

1.00217 

0.7  96 

0.0576 

1.00216 

0.7  94 

0.0625 

1.00207 

0.7  86 

0.0675 

1.00200 

0.779 

0.0  7  27 

1.00192 

0.773 

0.0780 

1.00186 

0.768 

0.0  8  34 

1.00180 

0.764 

0.0890 

1.00174 

0.761 

0.0947 

1.00169 

0.758 

0.101 

1.00164 

0.756 

0.106 

1.00159 

0.754 

0.113 

1.00155 

0.752 

0.125 

1.00147 

0.749 

0.132 

1.00143 

0.747 

0.139 

1.00139 

0.746 

0.145 

1.00136 

0.745 

0.152 

1.00133 

0.7  44 

0.159 

1.00130 

0.743 

0.167 

1.00127 

0.7  43 

0.174 

1.00124 

0.7  42 

0.162 

1.00121 

0.741 

0.189 

1.00119 

0.740 

0.197 

1.00116 

0.740 

0.205 

1.00114 

0.7  39 

0.213 

1.00112 

0.739 

0.221 

1.00110 

0.738 

0.229 

1.00108 

0.737 

0.238 

1.00106 

0.737 

0.247 

1.00104 

0.736 

0.255 

1.00102 

0.736 

0.264 

1.00100 

0.7  36 

0.273 

1.00098 

0.735 

0.262 

1.00097 

0.735 

0.301 

1.00094 

0.734 

0.320 

1.00091 

0.733 

0.339 

1.00088 

0.732 

0.359 

1.00085 

0.732 

0.379 

1.00083 

0.731 

0.40  0 

1.00080 

0.730 

0.422 

1.00078 

0.730 

0.443 

1.00076 

0.729 

0.466 

1.00074 

0.729 

0.488 

1.00072 

0.728 

0.511 

1.00071 

0.728 

0.535 

1.00069 

0.727 

0.559 

1.00067 

0.727 

0.583 

1.00066 

0.726 

0.608 

1.00064 

0.7  26 

0.633 

1.00063 

0.725 

0.658 

1.00062 

0.725 

0.684 

1.00060 

0.725 

0.711 

1.00059 

0.7  24 

0.737 

1.00056 

0.724 

0.764 

1.00057 

0.723 

0.792 
0.820 
0.848 
0.876 
0.905 
0.934 
0.964 
0.994 


1.00056 
1.00055 
1.00054 
1.00053 
1.00052 
1.00051 
1.00050 
1.00049 
1.00046 
1.00041 

1.00036 
1.00032 
1.00029 


0.723 
0.723 
0.7  22 
0.722 
0.7  22 
0.721 
0.721 
0.721 
0.721 
0.718 

0.716 
0.714 
0.713 
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TEMPERATURE       VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTHALPY 

ENTROPY 

CV 

CP 

VELOCITY 

DERIVATIVE 

DERIVATIVE 

ENERGY 

OF    SOUND 

OE3.    r 

CU    FT/. 3 

CU    FT-PSIA/L6 

PSIA/R 

3TU/LB 

BTU/LS 

3TU/LB-R 

BTU    /    LB    -R 

FT/SEC 

115.0 

0.01852 

1910.0 

250.0 

-64.07 

-64.02 

0.5856 

0.2322 

0.4706 

4239.0 

120.0 

0.01875 

1640.0 

225.0 

-61.69 

-61.63 

0.6059 

0.2410 

0.4814 

3897.0 

125.0 

0.01900 

1420.0 

204.0 

-59.26 

-59.21 

0.6256 

0.2434 

0.4870 

3  631.0 

130.0 

0.01927 

1240.0 

186.0 

-56.82 

-56.77 

0.6448 

0.2424 

0.4899 

3412.0 

135.0 

0.01955 

1090.0 

170.0 

-54.37 

-54.31 

0.6633 

0.2399 

0.4917 

3224.0 

•     139.500 

0.01983 

979.0 

157.0 

-52.13 

-52.08 

0.6796 

0.2372 

0.4932 

3071.0 

•    139.500 

3.1.08 

46.8 

0.117 

23.81 

33.23 

1.292 

0. 1843 

0.2686 

574.0 

140.0 

3.1.21 

49.0 

0.117 

23.90 

33.40 

1.293 

0.1842 

0.2684 

575.1 

11.5.0 

3.559 

51.2 

0.112 

24.65 

34.73 

1.302 

0.1832 

0.2658 

586.9 

150.0 

3.697 

53.4 

0.  107 

25.79 

36.06 

1.311 

0.1824 

0.2637 

596.3 

155.0 

3.833 

55.6 

0.103 

26.73 

37.37 

1.320 

0.1817 

0.2620 

609.4 

160.0 

3.  968 

57.8 

0.0991 

27.66 

38.68 

1.328 

0.1612 

0.2605 

62  0.3 

165.0 

it. 103 

59.9 

0.0956 

28.58 

39.98 

1.336 

0.1807 

0.2592 

630.9 

170.0 

4.237 

62.0 

0.0924 

29.50 

41.27 

1.344 

0.1803 

0.2581 

641.2 

175.0 

-.371 

64.1 

0.0894 

30.42 

42.56 

1.351 

0.18D0 

0.2572 

651.4 

180.0 

4.504 

66.2 

0.0666 

31.33 

43.84 

1.358 

0.1797 

0.2563 

661.3 

185.0 

it. 636 

68.2 

0.0840 

32.24 

45.12 

1.365 

0.1794 

0.2556 

671.1 

190.0 

4.768 

70.3 

0.0816 

33.15 

48.40 

1.372 

0.1792 

0.2550 

68  0.7 

200.0 

5.032 

74.3 

0.0772 

34.97 

43.94 

1.385 

0.1788 

0.2540 

699.4 

205.0 

5.163 

76.4 

0.0751 

35.87 

50.21 

1.392 

0.1787 

0.2535 

708.5 

210.0 

5.291. 

76.4 

0.0732 

36.77 

51.48 

1.398 

0.1786 

0.2531 

717.5 

215.0 

5.1.25 

80.4 

0.0714 

37.67 

52.74 

1.404 

0.1785 

0.2528 

726.4 

220.0 

5.556 

82.4 

0.06  97 

38.58 

54.01 

1.409 

0.1784 

0.2525 

735.1 

225.0 

5.686 

64.4 

0.0661 

39.47 

55.27 

1.415 

0.1783 

0.2522 

743.7 

230.0 

5.816 

86.4 

0.0665 

40.37 

56.53 

1.421 

0.1782 

0.2519 

75  2.3 

235.0 

5.91.6 

88.4 

0.0650 

41.27 

57.79 

1.426 

0. 1781 

0.2517 

76  0.7 

21.0.0 

6.076 

90.4 

0.0636 

42.17 

59.05 

1.431 

0.1781 

0.2515 

769.0 

21.5.0 

6.206 

92.3 

0.0622 

43.06 

60.30 

1.437 

0.1780 

0.2513 

777.2 

250.0 

6.336 

94.3 

0.0609 

43.96 

61.56 

1.442 

0.1779 

0.2511 

78  5.3 

255.0 

6.1.66 

96.3 

0.0597 

44.85 

62.81 

1.447 

0.1779 

0.2510 

79  3.3 

260.0 

6.595 

98.3 

0.0585 

45.75 

64.07 

1.452 

0.1779 

0.2506 

801.3 

265.0 

6.725 

100.0 

0.0574 

46.64 

65.32 

1.456 

0.1776 

0.2507 

809.1 

270.0 

6.851. 

102.0 

0. 0563 

47.54 

66.58 

1.461 

0.1778 

0.2506 

616.9 

275.0 

6.98  3 

104.0 

0.0552 

4B.43 

67.83 

1.466 

0.1777 

0.2504 

824.6 

280.0 

7.113 

106.0 

0.0542 

49.32 

69.08 

1.470 

0.1777 

0.25  0  3 

832.2 

285.0 

7.21.2 

108.0 

0.0532 

50.22 

70.33 

1.475 

0.1777 

0.2502 

639.7 

290.0 

7.371 

110.0 

0.0523 

51.11 

71.58 

1.479 

0.1777 

0.2501 

847.2 

295.0 

7.500 

112.0 

0.0514 

52.00 

72.83 

1.483 

0.1776 

0.2500 

654.6 

300.0 

7.629 

114.0 

0.0505 

52.89 

74.08 

1.487 

0.1776 

0.2500 

861.9 

310.0 

7.887 

118.0 

0.0488 

54.67 

76.58 

1.496 

0.1776 

0.2498 

876.4 

320.0 

8.11.1. 

122.0 

0.0473 

56.46 

79.08 

1.503 

0.1776 

0.2497 

89  0.6 

330.0 

6.1.02 

126.0 

0.0458 

58.24 

81.58 

1.511 

0.1775 

0.2496 

90  4.6 

31.0.0 

8.659 

130.0 

0.0444 

60.02 

84.07 

1.519 

0.1775 

0.2495 

916.4 

350.0 

8.916 

133.0 

0.0431 

61.80 

86.56 

1.526 

0.1775 

0.2494 

931.9 

360.0 

9.173 

137.0 

0.0419 

63.58 

89.06 

1.533 

0.1775 

0.2493 

94  5.3 

370.0 

9.1.30 

141.0 

0.0408 

65.36 

91.55 

1.540 

0.1775 

0.2492 

95  8.4 

360.0 

9.687 

145.0 

0.0397 

67.14 

94.04 

1.546 

0.1774 

0.2492 

971.4 

390.0 

9.91.1. 

149.0 

0. 0387 

68.91 

96.53 

1.553 

0.1774 

0.2491 

98  4.2 

1.00.0 

10.20 

153.0 

0.0377 

70.69 

99.03 

1.559 

0.1774 

0.2490 

997.0 

•.10.0 

10.1.6 

157.0 

0.0368 

72.47 

101.5 

1.565 

0.1774 

0.2490 

1009.0 

1.20.0 

10.71 

161.0 

0.0359 

74.25 

104.0 

1.571 

0.1774 

0.2490 

1022.0 

1.30.0 

10.97 

164.0 

0.0350 

76.02 

106.5 

1.577 

0.1774 

0.2469 

1034.0 

1.1.0.0 

11.23 

168.0 

0.0342 

77.80 

109.0 

1.583 

0.1774 

0.2489 

1046.0 

1.50.0 

11.1.8 

172.0 

0.0335 

79.56 

111.5 

1.588 

0.1774 

0.2488 

105  8.0 

•.60.0 

11.71. 

176.0 

0.0327 

81.35 

114.0 

1.594 

0.1774 

0.2488 

1069.0 

1.70.0 

12.00 

180.0 

0.0320 

83.13 

116.4 

1.599 

0. 1774 

0.2488 

1081.0 

1.80.0 

12.25 

184.0 

0.0313 

84.91 

118.9 

1.604 

0.1774 

0.2488 

1092.0 

1.90.0 

12.  51 

les.o 

0.0307 

86.68 

121.4 

1.610 

0.1774 

0.2488 

1104.0 

500.0 

12.76 

191.0 

0.0301 

88.46 

123.9 

1.615 

0.1774 

0.2487 

1115.0 

510.0 

13.02 

195.0 

0.0295 

90.23 

126.4 

1.620 

0.1774 

0.2487 

1126.0 

520.0 

13.28 

199.0 

0.0289 

92.01 

128.9 

1.624 

0.1774 

0.2487 

1137.0 

530.0 

13.53 

203.0 

0.0284 

93.79 

131.4 

1.629 

0.1774 

0.2487 

1148.0 

51.0.0 

13.79 

207.0 

0.0278 

95.56 

133.9 

1.634 

0.1774 

0.2487 

1159.0 

550.0 

lit. 04 

211.0 

0.0273 

97.34 

136.3 

1.638 

0.1775 

0.2487 

1170.0 

560.0 

14. 30 

214.0 

0.0268 

99.11 

138.8 

1.643 

0.1775 

0.2487 

1180.0 

570.0 

14.56 

216.0 

0.0264 

100.9 

141.3 

1.647 

0.1775 

0.2497 

1191.0 

580.0 

14. 81 

222.0 

0.0259 

102.7 

143.8 

1.652 

0.1775 

0.2488 

1201.0 

590.0 

15.07 

226.0 

0.0255 

104.4 

146.3 

1.656 

0.1776 

0.2488 

1211.0 

600.0 

15.  32 

230.0 

0.0250 

106.2 

143.8 

1.660 

0.1776 

0.2488 

1221.0 

700.0 

17.38 

268.0 

0.0215 

124.0 

173.7 

1.698 

0.1782 

0.2493 

1319.0 

800.0 

20.1.1. 

307.0 

0.0188 

141.9 

198.7 

1.732 

0.1794 

0.2505 

1408.0 

900.0 

22.99 

345.0 

0.0167 

159.9 

223.8 

1.761 

0.1812 

0.2522 

1492.0 

1000.0 

25.55 

363.0 

0.0150 

178.2 

249.1 

1.788 

0.1835 

0.2545 

1570.0 

1500.0 

38.32 

575.0 

0. 0100 

273.6 

380.1 

1.894 

0.1987 

0.2697 

1902.0 

2000.0 

51.  09 

767.0 

0.00750 

376.6 

518.5 

1.974 

0.2125 

0.2835 

2177.0 

2500.0 

63.86 

958.0 

0.00600 

485.5 

662.9 

2.038 

0.2224 

0.2934 

2420.0 

3000.0 

76.63 

1150.0 

0.00500 

596.5 

811.4 

2.092 

0.2293 

0.3002 

2641.0 

3500.0 

89.40 

1340.0 

0.00429 

714.4 

962.7 

2.139 

0.2340 

0.3050 

2846.0 

THO-PHASE    BOUNDARY 


15    P5I0    ISOBAR 


THERMOPHYSICAL    PROPERTIES    OF    NITROGEN 


TEMPERATURE    OENSITY 
OEG.     R         L6/CU    rT 


115.0 

120.0 

125.0 

130.0 

135.0 

139.500 

135.500 

1<.0.0 

1 1.5.0 


V<OH/DJ»T-1  kMCP/OUl,.     -(MDP/DW)^ 

P  V  T. 

BTU/L3  PSIA-CU    FT/BTU       PSIA 


150.  J 

155.0 
160.0 
165.0 
170.0 
175.0 
160.0 
165.0 
190.0 
200.0 
205.0 

210.0 
215.0 
220.0 
225.0 
230.0 
235.0 
21.0.0 
21.5.0 
250.0 
255.0 

260.0 
265.0 
270.0 
275.0 
260.0 
265.0 
290.0 
295.0 
300.0 
310.0 

320.0 
330.0 
31.0.0 
350.0 
360.0 
370.0 
380.0 
390.0 
i>00.0 
1.10.0 


1.50. 
1.60. 


520.0 
530.0 
51.0.0 
550.0 
560.0 
570.0 
560.0 
590.0 
600.0 
700. 0 

600.0 
300.0 
1000.0 
1500.0 
2000.0 
250G.0 
3000.0 
3500.0 


51.91 

51.15 

50.H3 
0.2931. 
0.2923 
0.2610 
0.2705 

0. 2609 
0.2520 
0. 21.37 
0.23o0 
0.2286 
0.2220 
0.2157 
0.2097 
0.1987 
0.1937 

0.  1669 
0 .1843 
0.18  0  0 
0.1759 
0. 1719 
0.1682 
0.161.6 
0.1611 
0.15  76 
0.  151.7 


0.11.06 
0.1361 
0.1357 
0.1333 
0.1311 
0.1266 

0.1228 

0.119  0 

0.1155 

0.1122 

0.10  30 

0.1060 

0.1032 

0.1006 

0.09804 

0.09563 

0.09331. 
0.09116 
0  .06303 
0.06703 
0.06513 
0.06337 
0.08162 
0.07335 
0.07335 
0.07681 

0.07532 
0.07390 
0.07253 
0.07120 
0.06393 
0. 06370 
0.06751 
0.06637 
0. 06525 
0.05592 

0.01.393 
0.01.31.3 
0.  D3914 
0.i.'6  03 
0.01957 
0.01565 
0. 01305 
0.01113 


195.0 
137.0 
173.0 
170.0 
162.0 
155.0 
32.6 
33.0 
3"..  3 


103000.0 
87500.0 
71.900.0 
61.600.0 
56000.0 
1.91.00.0 


91.5 
94.0 


101.. 0 
106.0 
109.0 
111.0 
114.0 
116.0 
119.0 
121.0 
121..  0 
126.0 

129.0 
131.0 
131..  0 
136.0 
133.0 
141.0 
li.i.. 0 
11(6.0 
11(3.0 
174.0 

200.0 
227.0 
251.. 0 
1(05.0 
567.0 
731.. 0 
901.0 
1070.0 


15.0 
15.0 
15.0 


15.0 
15.0 
15.0 


15.0 
15.0 


(3K/0T1V1/  THE  =  HAl  VISCOSITY 

CONDUCTIVITY 
1/9EC.    R       BTU/FI-HR-R    LE/FT-SEC 


.0021.2 
.00257 
.00272 
.00283 
. 00303 
.00313 
. 00313 


0.0071.0 

0.00703 

0. 00681 
0.00655 
0. 0O631 
0.00610 
0.00590 
0.00571 
0.00551. 
0.00522 
0.00503 

0.001.95 


0.001(13 
0.001(09 
0.  001(01 

0.00393 
0.00385 
0.00377 
0.00370 
0.00363 
0.00357 
0.00350 
0.0031.1. 
0.00333 
0.00327 

0.00316 
0.0030° 
0.00297 
0.00286 
0.00280 
0.00272 
0. 00265 
0.00251 
0.00252 
0.0021.5 

0.00233 

0.0023-. 
0.00228 
0.00223 
0.00213 
0.00211. 
0.00209 
0.0020? 
0.00201 
0.00197 

0. 00193 

0.00183 
0.00186 
0. 00182 
0. 00173 
0.00176 
0.00173 
0.00170 
0.00167 
0.  0011.3 

0.  00125 
0.00111 
0.00100 
0.000667 
0. 000500 
0.  0001.00 
0.000333 
0.0002it 


0 

.091(0 

19 

6 

0 

.0909 

16 

8 

0 

.0877 

11. 

6 

0 

.081.5 

13 

0 

0 

.081K 

11 

.9 

0 

.0785 

11 

0 

0 

.001.1(1 

0 

363 

0 

.001.1.2 

0 

361. 

0 

.001.57 

0 

375 

0 

.001.71 

0 

387 

0 

.001.36 

0 

339 

0 

.00501 

0 

1(11 

0 

.00516 

0 

1(23 

0 

.00530 

0 

1(35 

0 

.0051.5 

0 

"(1(7 

0 

.00560 

0 

1(59 

0 

.00575 

0 

"(71 

0 

.00590 

0 

"(8  3 

0 

.00619 

0 

507 

: 

.00631. 

0 

519 

0 

.0061.9 

0 

531 

0 

.00663 

0 

5"(3 

0 

.00676 

0 

555 

0 

00693 

0 

567 

0 

.00707 

0 

579 

0 

.00722 

0 

591 

0 

.00736 

0 

603 

0 

.00751 

0 

614 

0 

.00765 

0 

62  6 

D 

.0  0  779 

0 

638 

0 

00793 

0 

649 

0 

.00808 

0 

661 

0 

00822 

0 

672 

0 

00836 

0 

683 

0 

00850 

0 

695 

0 

00861. 

0 

706 

0 

00676 

0 

717 

0 

00892 

0 

728 

0 

00905 

0 

739 

0 

00933 

0 

761 

0 

00960 

0 

783 

0 

00987 

0 

804 

0 

0101 

0 

626 

0 

O10K 

0 

847 

0 

0107 

0 

867 

0 

0109 

0 

883 

0 

0112 

0 

90  8 

0 

0114 

0 

929 

0 

0117 

0 

949 

0 

0119 

0 

968 

0 

0122 

0 

988 

0 

012". 

1 

01 

0 

0127 

1 

03 

0 

0129 

1 

05 

0 

0131 

1 

06 

0 

0131. 

1 

08 

0 

0136 

1 

10 

0 

0138 

1. 

12 

.0150 
.0152 
.0154 
.0156 
.0159 
.0161 
.0163 
.0184 


THERMAL 

DIELECTRIC 

PRANOTL 

OIFFUSIVITY 

CONSTANT 

NUM9ER 

SQ    FT/HR 

0.00370 

1.46533 

3.56 

0  .  0  0  35  4 

1.45891 

3.20 

0  .  0  0  34  2 

1.45220 

2.92 

0.00332 

1.44522 

2.72 

0  .  0  0  32 1> 

1.43796 

2.59 

0.00316 

1.43116 

2.48 

0.0559 

1.00221 

0.797 

0.0563 

1.00220 

0.796 

0.0611 

1.00212 

0.787 

0.0661 

1.00204 

0.780 

0.0711 

1.00197 

0.774 

0.0763 

1.00190 

0.769 

0.0816 

1.00164 

0.765 

0.0871 

1.00178 

0.7  62 

0.0927 

1.00172 

0.7  59 

0.0984 

1.00167 

0.756 

0.104 

1.00162 

0.754 

0.110 

1.00158 

0.752 

0.123 

1.00150 

0.749 

0.129 

1.00146 

0.748 

0.136 

1.00142 

0.747 

0.142 

1.00139 

0.745 

0.149 

1.00136 

0.71(4 

D.156 

1.00132 

0.7  44 

0.163 

1.00130 

0.743 

0.171 

1.00127 

0.7  42 

0.173 

1.00124 

0.741 

0.185 

1.00121 

0.740 

0.193 

1.00119 

0.740 

0.201 

1.00116 

0.739 

0.209 

1.00114 

0.7  39 

0.217 

1.00112 

0.736 

0.225 

1.00110 

0.738 

0.233 

1.00108 

0.737 

0.241 

1.00106 

0.737 

0.250 

1.00104 

0.736 

0.253 

1.00102 

0.736 

0.267 

1.00100 

0.735 

0.276 

1.00099 

0.735 

0.294 

1.00095 

0.734 

0.313 

1.00092 

0.733 

0.332 

1.00090 

0.7  32 

0.352 

1.00067 

0.732 

0.372 

1.00084 

0.731 

0.392 

1.00082 

0.730 

0.413 

1.00080 

0.730 

0.434 

1.00078 

0.729 

0.456 

1.00076 

0.729 

0.478 

1.00074 

0.728 

0.501 

1.00072 

0.728 

0.524 

1.00070 

0.727 

0.547 

1.00069 

0.727 

0.571 

1.00067 

0.726 

0.595 

1.00066 

0.7  26 

0.620 

1.00064 

0.725 

0.645 

1.00063 

0.725 

0.67  0 

1.00061 

0.7  25 

0.69  6 

1.00060 

0.7  24 

0.722 

1.00059 

0.724 

0.749 

1.00058 

0.723 

0.776 

1.00057 

0.723 

0.803 

1.00056 

0.723 

0.830 

1.00055 

0.722 

0.858 

1.00054 

0.7  22 

0.887 

1.00053 

0.722 

0.915 

1.00052 

0.721 

0.944 

1.00051 

0.721 

0.974 

1.00050 

0.721 

1.00 

1.00049 

0.721 

1.32 

1.00042 

0.718 

1.66 

1.00037 

0.716 

2.04 

1.0D033 

0.714 

2.4". 

1.00029 

0.713 

5E  BOUNDARY 


20     P3IA    IS09AR 


THERMODYNAMIC    PROPERTIES    OF    NITROGEN 


TEMPERATURE        VOLUME 


125.0 
130.0 
135.0 


155. 
160. 
165. 
17D. 
175. 


205.0 

210.0 
215.0 
220.0 
225.0 
230.0 
235.0 
21*0.0 
21.5.0 


270.0 
275.0 
280.0 
285.0 
290.0 
295.0 
300.0 
310.0 

320.0 
330.0 
3  ".0.0 
350.0 
360.0 
370.0 
380.0 
390.0 
1*00.0 
".10.0 


1.  UO.O 
1*50.0 
1*60.0 
1.70.0 
1*80.0 
1*90.0 
500. 0 
510.0 


550. 
560. 
570. 
560. 
590. 
600. 
700. 


900. 

1000. 
1500. 
2000. 
2500. 
3000. 
3500. 


0.01852 

0.01875 

0.01900 

0.01)25 

0.01955 

0.01985 

0.02012 

2.612 

2.632 

2.  737 

2.81.2 
2.91*6 
3.01*9 
3.151 
3.253 
3.351* 
3.1*55 
3.555 
3.755 
3.851* 

3.953 

I.. 052 
i*.  151 
1*.21>9 
1*.3<*8 
i*. 1*1*6 
i*.  51*1* 
i*.6<t2 
l*.7l*0 
i*.838 

1..935 
5.033 
5.130 
5.228 
5.325 
5.1*22 
5.519 
5.616 
5.711* 
5.907 


6.875 
7.063 
7.261 
7.  t>5<> 
7.61.7 
7.839 

6.032 
8.225 
8.1*17 
8.610 
8.802 
0.995 
9.187 
9.379 
9.572 
9.  761* 


ISOTHERM 

DERIVATIVE 

CU    FT-PSIA/LB 

1910.0 

lbi.0.0 

11*20.0 

121.0.0 

1100.0 

969.0 

878.0 

1.9.3 

1.9.7 


10.72 
10.92 
11.  11 
11.30 
11.1.9 
13.1.1 


15.33 
17.25 


81.8 
83.8 

85.6 


97.8 
100.0 
102.0 
101*. 0 
106.0 
108.0 
110.0 
112.0 
lli*.0 
118.0 

121.0 
125.0 
129.0 
133.  0 
137.0 
11*1.0 
145.0 
11*9.0 
153.0 
157.0 

160.0 
161*.  0 
166.0 
172.0 
176.0 
180.0 
181*. 0 
187.0 
191.0 
195.0 

199.0 
203.0 
207.0 
211.0 
211*. 0 
218.0 
222.0 
226.0 
230.0 
268.0 

307.0 
31.5.0 
381*.  0 
575.0 
767.0 
958.0  . 
1150.0 
131.0.0 


ISOCHORE 

DERIVATIVE 

PSIA/R 

250.0 
225.0 
201*. 0 
186.0 
170.0 
156.0 
11.5.0 


0.130 
0.125 
0.121 
0.117 
0.113 
0.110 
0.101* 
0.101 

0.0965 
0.0960 
0.0936 
0.0911* 
0.0892 
0.0872 
0.0853 
0.0831. 


0.0781* 
0.0768 
0.0753 
0.0739 
0.0725 
0.0712 
0.0700 
0.0687 
0.0675 
0.0653 

0.0632 
0.0612 
0.0591. 
0.0577 
0.0560 
0.051.5 
0.0530 
0.0516 
0.0503 


0.01*79 
0.01*68 
0.01.57 
0.01.1*7 
0.01*37 
0.01.27 
0.01.18 
0.01.10 
0.01*02 
0.0391. 

0.0386 
0.0379 
0  .0372 


.0250 
.0222 
.0200 

.0133 

.0100 

.00800 

.00667 

.00571 


INTERNAL 

ENERGY 
BTU/LB 

-6i* .  07 

-61.69 

-59.27 

-56.83 

-51*. 37 

-51.91 

-1.9.89 

21*. 1*0 

21*. 57 

25.51. 


28.38 
29.31 
30.21* 
31.16 
32.0  8 
33.00 
31*.  83 
35.71. 

36.65 
37.55 
38.1.6 
39.36 
1.0.27 
1.1.17 
1.2.07 
1.2.97 
1*3.87 
1.1*. 76 

1*5.66 
1*6.56 
1.7.1.5 
1*8.3  5 
1.9.25 
50.11* 
51.03 
51.93 
52.82 
5i*. 61 


56.39 
58.18 
59.96 
61.71. 
63.52 
65.31 
67.09 


72.1.2 

71*. 20 
75.98 
77.76 
79.51* 
81.31 
83.09 
8i*.  87 
86.65 
88.1.2 
90.20 


91. 

,98 

93 

,75 

95, 

,53 

97 

,31 

99 

,08 

100. 

,9 

102. 

,6 

121*. 0 

H.1.9 
159.9 
178.2 
273.6 
376.6 
1.85.5 
598.5 
71i*.  i* 


ENTHALPY 
BTU/L3 


-61.62 
-59.20 
-56.76 


35.68 

37.02 
33.35 
39.67 
1*0.98 
1.2.29 
1.3.58 
iti*. as 
1.6.17 
1.8.73 
50.01 

51.29 
52.56 
53.83 
55.10 
56.37 
57.63 
58.90 
60.16 
61.1*2 
62.68 

63.91* 
65.20 
66.1.5 
67.71 
63.97 
70.22 
71.1*8 
72.73 
73.98 


78.99 
81.1*9 
8  3.99 


98.97 
101.5 

10i*. 0 
106.1* 
108.9 
111.1* 
113.9 
116.1* 
113.9 
1Z1.<> 
123.9 
126.1* 

128.9 
131.3 
133.8 
136.3 
133.8 
11*1.3 
11*3.8 
11*6.3 


193.7 
223.8 
21.9.1 
380.1 
518.5 
662.9 
811.1* 
962.8 


0.5855 

0.6058 

0.6256 

0.61.1.7 

0.6633 

0.6812 

0.6955 

1.278 

1.280 

1.289 

1.296 


1.322 
1.330 
1.337 
1.31.1* 
1.351 
1.361. 
1.371 

1.377 
1.383 
1.389 
1.391. 
1.1.00 
1.1.05 
1.1*11 
1.1*16 
1.1.21 
1.1.26 

1.1*31 
1.1*36 
1.1.1.0 


1.1*75 

1.1*83 
1.1*91 
1.1.96 
1.505 
1.512 
1.519 
1.526 
1.532 
1.539 
1.51.5 

1.551 
1.557 
1.562 
1.568 
1.573 
1.579 
1.561. 
1.589 
1.591. 
1.599 

1.601* 
1.609 
1.613 
1.616 
1.622 
1.627 
1.631 
1.635 
1.61.0 


1.768 
1.871. 
1.953 
2.018 
2.072 
2.118 


0.2323 
0.21.12 
0.21.35 
0.21.26 
0.21.00 
0.2370 


0.1856 
0.  1851. 
0.181*3 

0.1833 
0.1826 

0.1819 
0.1811. 
0. 1809 
0.1805 
0.1802 
0.1799 
0.  1791* 
0.1792 

0.1790 
0.1789 
0.1787 
0.1786 
0.1785 
0.1781. 
0. 1783 
0.1782 
0.1782 
0.1781 

0.1780 
0.1780 
0.1779 
0.1779 
0.1779 
0.1778 
0.1778 
0.1778 
0.1777 
0. 1777 

0.1776 
0.1776 
0.1776 
0.1776 
0.1775 
0.1775 
0.1775 
0.1775 
0.1775 
0.1771. 

0.1771. 
0.1771. 
0.1771. 
0.1771. 
0.1771. 
0.1771. 
0.1771. 
0.1771. 
0.1771. 
0.1771. 

0.177*. 
0.1771. 
0.1775 
0.1775 
0.1775 
0.1775 
0.1776 
0.1776 
0.1776 
0.1782 

0.1791* 
0.1812 
0. 1835 
0.1987 
0.2125 
0.2221. 
0.2293 
0.231.0 


CP 

VELOCITY 
OF    SOUNO 

-1 

I 

FT/SEC 

0 

.1.705 

1.238.0 

0 

.1*813 

3896.0 

0 

.1.869 

3631.0 

0 

.1.898 

31.12.0 

0 

.1.916 

3221.. 0 

0 

.1.933 

3  05  7.0 

a 

.1.950 

2930.0 

0 

.2733 

580.0 

0 

.2727 

582.2 

0 

.2697 

5911.0 

0 

.2672 

605.5 

0 

.2650 

616.7 

.0 

.2632 

62  7.6 

a 

.2617 

63  8.2 

0 

.2601. 

61.8.6 

a 

.2593 

658.7 

0 

.2583 

668.7 

0 

.2571. 

67  8.5 

a 

.2560 

697.5 

0 

.2551. 

706.7 

0 

.251*9 

715.9 

0 

.251*  t, 

721.. 8 

0 

.2539 

733.7 

0 

.2536 

71.2.1. 

0 

.2532 

751.0 

0 

.2529 

75  9.5 

0 

.2526 

767.9 

0 

.2521. 

776.2 

0 

.2521 

78  "..it 

0 

.2519 

792.1. 

0 

.2517 

800.1* 

0 

.2515 

80  8.3 

0 

.2513 

816.2 

0 

,2512 

82  3.9 

0 

.2510 

831.6 

0 

.2509 

839.1 

0 

.2508 

81.6.7 

0 

.2507 

8.51..1 

0 

.2506 

861.5 

0 

.2501. 

876.0 

0 

.2502 

89  0.3 

0 

.2500 

901.. 3 

a. 

.21.99 

918.1 

0 

.21.98 

931.7 

0 

.21*97 

945.1 

0, 

,21*96 

95  8.3 

0, 

,21*95 

971.3 

a, 

.2491. 

981*. 1 

0, 

,21.93 

99  7.0 

a, 

,21*93 

1009.0 

0. 

,21*92 

1022.0 

0. 

,21*91 

1031.. 0 

0. 

,  2H91 

101*6.0 

0. 

.21.91 

1058.0 

0, 

,21.90 

1069.0 

0, 

,21*90 

1081.0 

0, 

,21*90 

1093.0 

0, 

.21.89 

noi*. a 

0, 

.21.89 

1115.0 

0, 

,21.89 

1126.0 

0, 

.21*89 

1137.0 

0. 

.21*89 

111*8.0 

0. 

.21*89 

1159.0 

0, 

,21.89 

1170.0 

0. 

,21.89 

1180.0 

0. 

21.89 

1191.0 

0. 

21*89 

1201.0 

0. 

21.89 

1211.0 

0. 

,21.89 

1222.0 

0. 

,2i*9i> 

1319.0 

0. 

2505 

11*09.0 

0. 

,2523 

1 1.9  2  .  0 

0. 

251*5 

1570.0 

0. 

2697 

1902.0 

0. 

2635 

2177.0 

0. 

2931* 

21.20.0 

0. 

.3002 

261*1.0 

0. 

3050 

281*6.0 

THO-PHASE    30UN0ARr 
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THERHOPHYSICAL     PROPERTIES    OF    NITROGEN 


TEMPERATURE    DENSITY 
DEC.    R         LB/CU    FT 


VCOH/OV)  VIOP/DU)        -VCOP/DV) 

BTU/LB  PSIA-CU    FT/BTU       PSIA 


(OWDTIJI  THERMAL  VISCOSITY 

CONDUCTIVITY 
1/DEG.     R       BTU/FT-HR-R    LB/FT-^EC 


115.0 

120.0 

125.0 

130.0 

135.0 

1  ".0.0 

144.100 

1W.100 

11.5.0 

150.0 

155.0 
160.  0 
165.0 
170.0 
175.0 
180.0 
165.0 
190.0 
200.0 
205.0 

210.0 
215.0 
220.0 
225.0 
230.0 
235.0 
21.0.0 
21.5.0 
250.0 
255.0 

260.0 
265.0 
270.0 
275.0 
280.  0 
285.0 
290.0 
295.0 
300.0 
310.0 

320.0 
330.0 
31.0.0 
350.0 
360.0 
370.0 
380.0 
390.0 
1.00.0 
1.10.0 


520.0 
530.0 
51.0.0 
550.0 
560.0 
570.0 
580.0 
590.0 
600.0 
700.0 

800.0 
900.0 
1000.0 
1500.0 
2000.0 
2500.0 
3000.0 
3500.0 


Sit.  01 

53.3it 

52.6lt 

51.91 

51.15 

50.36 

49.69 
0. 3828 
0. 3800 
0.3653 

0.3519 
0.3395 
0.3280 
0.3174 
0.307lt 
0.2982 
0.2895 
0.2813 
0.2663 
0.25  95 

0.2530 
0.2468 
0.21.09 
0.2353 
0.2300 
0.221.9 
0.2201 
0.2151. 
0.2110 
0.2067 

0.2026 
0.1987 
0.191.9 
0.1913 
0.1878 
0.181.1. 
0.1812 
0.1780 
0.1750 
0.1693 

0.1639 
0.1589 
0.15itl 
0.1it97 
0.1it55 
0.1*15 
0.1377 
0.1342 
0.1308 
0.1276 

0.12<i5 
0.1216 
0.1188 
0.1161 
0.1136 
0.1112 
0.1088 
0.1066 
O.lOiiS 
0.1021. 

0.1001. 
0.098511 
0.09671 
0.094911 
0. 09324 
0.09160 
0.09002 
0. 08843 
0.08701 
0.07456 

0.06523 
0.05798 
0. 05218 
0.03473 
0.02609 
0.02088 
0. 01740 
0.01491 


195.0 
188.0 
179.0 
171.0 
162.0 
154.0 
148.0 
33.5 
33.7 


104.0 
106.0 
109.0 
111.0 
114.0 
116.0 
119.0 
121.0 
124.0 
126.0 

129.0 
131.0 
134.0 
136.0 
139.0 
141.0 
144.0 
146.0 
149.0 
174.0 

200.0 
227.0 
254.0 
405.0 
567.0 
734.0 
901.0 
1070.0 


2.16 
2.15 


2.12 
2.09 


103000.0 
87600.0 
74900.0 
6460  0.0 
56000.0 
48800.0 
43600.0 
18.9 
18.9 


19.7 
19.7 
19.7 


19.8 
19.8 
19.8 


0 

.00242 

0 

.0940 

19 

.8 

0 

.00257 

0 

.0909 

16 

.8 

0 

.00272 

0 

.0877 

14 

.6 

0 

.00287 

0 

.0846 

13 

.0 

0 

.00303 

0 

.0814 

11 

.9 

0 

.00319 

0 

.0782 

10 

.9 

0 

.00333 

0 

.0757 

10 

.0 

0 

.00817 

0 

.00458 

0 

.376 

0 

.00809 

0 

.00461 

0 

.378 

0 

.00769 

0 

.00475 

0 

.  389 

0 

.00733 

a 

.00490 

0 

.401 

0 

.00702 

0 

.00504 

0 

.413 

0 

.00673 

a 

.00519 

0 

.425 

0 

.00647 

0 

.00534 

0 

.437 

0 

.00624 

0 

.00549 

D 

.449 

0 

.00602 

0 

.00563 

0 

.461 

0 

.00582 

0 

.00576 

0 

.473 

0 

.00563 

0 

.00593 

0 

.485 

0 

,00530 

0 

.00622 

0 

.509 

0 

.00515 

0 

.00637 

a 

.521 

0 

.00501 

0 

.00651 

a 

.533 

0 

,00488 

0 

.00666 

0 

.545 

0. 

.00475 

0 

.00681 

0 

.557 

0 

.00463 

0 

.0  0695 

0 

.569 

0 

.00452 

0 

.00710 

0 

.581 

0 

.00442 

0 

.00724 

0 

.592 

0 

.00431 

0 

.00739 

0. 

,604 

0 

.00422 

0 

.00753 

0. 

,616 

0 

.00413 

0 

.00767 

0 

.627 

0 

.00404 

0 

.00781 

0. 

.639 

0 

,00395 

0 

.00796 

0 

.65  0 

0, 

.00387 

0 

.00810 

0 

.662 

0, 

,00380 

0 

.00824 

0. 

,673 

0 

.00372 

0 

.00838 

0 

,685 

0 

,00365 

0 

.00852 

0 

,69  6 

0 

,00359 

0 

.00866 

0 

,707 

0 

.00352 

0 

.00880 

0 

.718 

0 

,00346 

0 

,00893 

0 

.729 

0. 

,00340 

0 

,00907 

0 

,740 

0 

,00328 

0 

.00935 

0. 

.762 

0, 

,00317 

0 

.00962 

0, 

,784 

0. 

,00307 

0 

.00988 

0 

,805 

0. 

,00298 

0 

.0101 

0. 

,827 

0 

,00289 

0 

.0104 

0, 

.848 

0, 

,00281 

0. 

.0107 

0. 

.86  8 

0. 

,00273 

0 

,0109 

0. 

,889 

0, 

,00266 

0. 

,0112 

0, 

,909 

0. 

,00259 

0 

.0114 

0, 

,929 

0. 

,00252 

0, 

,0117 

0. 

,94  9 

0. 

,00246 

0 

,0119 

0. 

,969 

0, 

,00240 

0, 

.0122 

0. 

,98  9 

0, 

,00234 

0, 

,0124 

1, 

,01 

0. 

.00229 

0. 

,0127 

1, 

,03 

0, 

,00224 

a, 

,0129 

1, 

,05 

0, 

,00219 

0. 

,0132 

1. 

,07 

0 

.00214 

a, 

,0134 

1. 

,08 

0. 

,00209 

0. 

.0136 

1, 

,10 

0, 

,00205 

0, 

.0139 

1, 

,12 

0, 

,00201 

0, 

.0141 

1, 

,14 

0, 

.00197 

0, 

.0143 

1. 

.16 

0, 

.00193 

0, 

,0145 

1, 

,17 

0. 

.00189 

0, 

,0148 

1, 

,19 

0, 

.00186 

a, 

,0150 

1, 

,21 

0. 

.00182 

0. 

,0152 

1, 

,23 

0. 

,00179 

0. 

,0154 

1, 

.24 

0. 

,00176 

0. 

,0157 

1, 

,26 

0, 

,00173 

0. 

,0159 

1, 

.28 

0, 

,00170 

0, 

,0161 

1, 

.29 

0, 

.00167 

0. 

,0163 

1, 

.31 

0, 

.00143 

0. 

,0184 

1, 

.47 

a. 

.00125 

0. 

,0204 

1, 

.62 

0, 

,00111 

0. 

.0223 

1. 

76 

0. 
0. 

,00100 
,000666 

0 

.0243 

1. 

,89 

a. 

,000500 

0, 

.000400 

0, 

,000333 

0, 

.000286 

THERMAL 

DIELECTRIC 

PRANOTL 

OIFFUSIVITY 

CONSTANT 

NUMBER 

SQ    FT/HR 

0.00370 

1.46536 

3.56 

0  .  0  0  35  4 

1.45894 

3.20 

0  .  0  0  34  2 

1.45224 

2.92 

0.00333 

1.44525 

2.72 

0  .  0  0  32  4 

1.43801 

2.59 

0.00315 

1.430S0 

2.47 

0.00  30  8 

1.42414 

2.35 

0.0438 

1.00289 

0.807 

0.0445 

1.00286 

0.805 

0.0482 

1.00275 

0.795 

0.0521 

1.00265 

0.787 

0.0561 

1.00256 

0.781 

0.0601 

1.00247 

0.7  75 

0.0643 

1.00239 

0.771 

0.0685 

1.00232 

0.767 

0.0  7  29 

1.00225 

0.763 

0.0773 

1.00218 

0.761 

0.0819 

1.00212 

0.758 

0.0913 

1.00201 

0.754 

0.0961 

1.00195 

0.7  52 

0.101 

1.00191 

0.751 

0.106 

1.00186 

0.7  49 

0.111 

1.00182 

0.748 

0.117 

1.00177 

0.747 

0.122 

1.00173 

0.746 

0.127 

1.00169 

0.745 

0.133 

1.00166 

0.744 

0.138 

1.00162 

0.743 

0.144 

1.00159 

0.7  42 

0.150 

1.00156 

0.741 

0.156 

1.00153 

0.741 

0.162 

1.00150 

0.740 

0.168 

1.00147 

0.739 

0.174 

1.00144 

0.739 

'    0.181 

1.00141 

0.738 

0.187 

1.00139 

0.738 

0.194 

1.00136 

0.737 

0.200 

1.00134 

0.737 

0.207 

1.00132 

0.736 

0.221 

1.00128 

0.735 

0.235 

1.00123 

0.734 

0.249 

1.00120 

0.733 

0.264 

1.00116 

0.733 

0.279 

1.00113 

0.732 

0,294 

1.00110 

0.731 

0.310 

1.00107 

0.731 

0.326 

1.00104 

0.730 

0.342 

1.00101 

0.729 

0.359 

1.00098 

0.729 

0.376 

1.00096 

0.728 

0.393 

1.00094 

0.728 

0.410 

1.00092 

0.727 

0.428 

1.00089 

0.727 

0.447 

1.00087 

0.7  26 

0.465 

1.00086 

0.726 

0.484 

1.00084 

0.725 

0.503 

1.00082 

0.725 

0.522 

1.00080 

0.725 

0.542 

1.00079 

0.724 

0.562 

1.00077 

0.724 

0.582 

1.00076 

0.723 

0.602 

1.00074 

0.723 

0.623 

1.00073 

0.723 

0.644 

1.00072 

0.722 

0.665 

1.00070 

0.722 

0.687 

1.00069 

0.722 

0.708 

1.00068 

0.721 

0.730 

1.00067 

0.721 

0.753 

1.00066 

0.721 

0.989 

1.000S6 

0.718 

1.25 

1.00049 

0.716 

THO-PHASE    BOUNDARY 
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25    P3IA    ISOBAR 


EHPERATURE       VOLUME 

ISOTHERM 

ISOCHOP.E 

INTERNAL 

ENTHALPY 

ENTROPY 

CV 

CP 

VELOCITY 

DERIVATIVE 

DERIVATIVE 

ENERGY 

OF    SOUND 

OEG.    R 

CU    FT/.B 

3U    FT-PSIA/LB 

PSIA/P 

8TU/LB 

BTU/L3 

3TU/LB-R 

BTU    /    L9    -R 

FT/SEC 

115.0 

0.01851 

1910.0 

250.0 

-61.. 08 

-63.99 

0.5855 

0.2324 

0.4705 

4237.0 

120. 0 

0.01875 

161.0.0 

225.0 

-61.70 

-61.61 

0.6053 

0.2413 

0.4813 

3896.0 

125.0 

0.01900 

11.20.0 

201..  0 

-59.28 

-59.19 

0.6255 

0.2437 

0.4668 

3631.0 

130.0 

0.01925 

1250.0 

186.  0 

-56.83 

-56.74 

0.6447 

0.2427 

0.4897 

3413.0 

135.0 

0.01955 

1100.0 

170.0 

-51.. 38 

-54.29 

0.6632 

0.2402 

0.4915 

3225.0 

11.0.0 

0.01985 

970.0 

156.0 

-51.92 

-51.83 

0.6811 

0.2371 

0.4932 

3057.0 

11.5.0 

0.02013 

860.0 

11.3.0 

-1.9.1.5 

-49.36 

0.6985 

0.2341 

0.4953 

2904.0 

11.7.900 

0.02038 

803.0 

137.0 

-1.8.02 

-47.93 

0.7082 

0.2325 

0.4970 

2821.0 

147.900 

2.121. 

1.9.6 

0.191 

24.  86 

34.69 

1.267 

0.1868 

0.2778 

584.4 

150.0 

2.161 

50.6 

0.18  7 

25.28 

35.28 

1.271 

0.1862 

0.2761 

589.6 

155.0 

2.21.7 

53.0 

0.179 

26.25 

36.65 

1.280 

0.1850 

0.2727 

601.5 

160.0 

2.332 

55.3 

0.172 

27.22 

38.01 

1.289 

0.1340 

0.2699 

613.0 

165.0 

2.1.16 

57.6 

0.165 

28.17 

39.35 

1.297 

0. 1832 

0.2675 

624.2 

170.0 

2.1.99 

59.8 

0.159 

29.12 

40.69 

1.305 

0.1825 

0.2655 

635.1 

175.0 

2.582 

62.1 

0.15  3 

30.06 

42.01 

1.313 

0.1819 

0.2638 

64  5.8 

180.0 

2.661. 

61.. 2 

0.11.8 

30.99 

43.32 

1.320 

0.1814 

0.2623 

65  6.1 

185.0 

2.71.5 

6b. i. 

0  .11.1* 

31.92 

44.63 

1.327 

0. 1809 

0.2610 

666.3 

190.0 

2.82  7 

66.6 

0.139 

32.85 

45.93 

1.334 

0.1805 

0.2599 

676.2 

200.0 

2.988 

72.8 

0.131 

31.. 69 

48.52 

1.348 

0.1799 

0.2580 

69  5.6 

205.0 

3.068 

71.. 9 

0.128 

35.61 

49.81 

1.354 

0.1797 

0.2573 

705.0 

210.0 

3.11.8 

77.0 

0.121. 

36.52 

51.10 

1.360 

0.1794 

0.2566 

714.2 

215.0 

3.228 

79.1 

0.121 

37.1.3 

52.38 

1.366 

0.1793 

0.2560 

723.3 

220.0 

3.308 

81.1 

0.118 

38.34 

53.66 

1.372 

0.  1791 

0.2555 

732.2 

225.0 

3.387 

83.2 

0.115 

39.25 

54.93 

1.378 

0.1789 

0.2550 

741.1 

230.0 

3.1.67 

85.2 

0.112 

40.16 

56.21 

1.384 

0.1788 

0.2545 

74  9.8 

235.0 

3.51.6 

87.3 

0.110 

41.06 

57.48 

1.389 

0.1787 

0.2541 

758.3 

21.0.0 

3.625 

89.3 

0.107 

41.97 

58.75 

1.394 

0.1786 

0,2538 

76  6.8 

21.5.0 

3.703 

91.3 

0.105 

42.8  7 

60.02 

1.400 

0.1785 

0.2534 

775.1 

250.0 

3.78  2 

93.3 

0.103 

43.77 

61.28 

1.405 

0.1784 

0.2531 

783.4 

255.0 

3.861 

95.1. 

0.100 

44.67 

62.55 

1.410 

0.17e3 

0.2528 

791.5 

260.0 

3.939 

97.1. 

0.0981, 

45.57 

63.61 

1.415 

0.1782 

0.2526 

799.6 

265.0 

I..  018 

99.1. 

0.0965 

46.47 

65.07 

1.419 

0.1782 

0.2524 

807.6 

270.0 

i..  096 

101.0 

0.091.6 

47.37 

66.33 

i.424 

0.1781 

0.2521 

315.4 

275.0 

4.174 

103.0 

0.0928 

4S.27 

67.59 

1.429 

0.1781 

0.2519 

82  3.2 

280.0 

"..252 

105.0 

0.0910 

49.17 

68.85 

1.433 

0.1780 

0.2518 

830.9 

285.0 

4.330 

107.0 

0.0891. 

50.06 

70.11 

1.438 

0.1780 

0.2516 

838.5 

290.0 

4.400 

109.0 

0.0878 

50.96 

71.37 

1.442 

0.1779 

0.2514 

846.1 

295.0 

4.  1.86 

111.0 

0.0662 

51.86 

72.63 

1.446 

0.1779 

0.2513 

853.6 

300.0 

4.564 

113.0 

0.081.7 

52.75 

73.88 

1.451 

0.1778 

0.2511 

861.0 

310.0 

4.720 

117.0 

0.0819 

54.54 

76.39 

1.459 

0.1778 

0.2509 

875.6 

320.0 

4.875 

121.0 

0.0792 

56.33 

78.90 

1.467 

0.1777 

0.2507 

889.9 

330.0 

5.031 

125.0 

0.0767 

58.12 

81.41 

1.475 

0.1777 

0.2505 

904.0 

31.0.0 

5.186 

129.0 

0.071.1. 

59.90 

83,91 

1.482 

0.1777 

0.2503 

917.9 

350.0 

5.31.1 

133.0 

0.0722 

61.69 

66.41 

1.48S 

0.1776 

0.2502 

931.5 

360.0 

5.1.96 

137.0 

0.0702 

63.47 

83.91 

1.496 

0.1776 

0.2500 

944.9 

370.0 

5.651 

141.1 

0.0682 

65.25 

91.41 

1.503 

0.1776 

0.2499 

95  8.2 

380.0 

5.805 

11.5.0 

0.0661. 

67.04 

93.91 

1.510 

0.1775 

0.2498 

971.2 

390.0 

5.96  0 

11.9.0 

0.061+7 

68.32 

96.41 

1.516 

0.1775 

0.2497 

98  4.1 

1.00.0 

6. 111. 

152.0 

0.0630 

70.60 

93.91 

1.523 

0.1775 

0.2496 

997.0 

1.10.0 

6.269 

156.0 

0.0611. 

72.38 

101.4 

1.529 

0.1775 

0.2495 

1009.0 

1.20.0 

6.1.23 

16D.0 

0.0600 

74.16 

103.9 

1.535 

0.1775 

0.2494 

1022.0 

1.30.0 

6.577 

161.. 0 

0.0585 

75.94 

106.4 

1.541 

0.1775 

0.2494 

1034.0 

1.1.0.0 

5.732 

168.0 

0.0572 

77.72 

103.9 

1.546 

0.1775 

0.2493 

1046.0 

1.50.0 

6.886 

172.0 

0.0559 

79.50 

111.4 

1.552 

0.1774 

0.2493 

1058.0 

1.60.0 

7.01.0 

176.0 

0.051.7 

81.28 

113.9 

1.557 

0.1774 

0.2492 

1070.0 

1.70.0 

7.194 

180.0 

0.0535 

83.06 

116.4 

1.563 

0.1774 

0.21,92 

1081.0 

1,80.0 

7.31.8 

IBi,. n 

0.0521. 

84.83 

113.9 

1.568 

0.1774 

0.2491 

1093.0 

1.90.0 

7.502 

187.0 

0.0513 

86.61 

121.3 

1.573 

0.1774 

0.2491 

1104.0 

500.0 

7.656 

191.0 

0. 0502 

88.39 

123.8 

1.578 

0.1774 

0.2491 

1115.0 

510. C 

7.810 

195.0 

0.01.92 

90.17 

126.3 

1.583 

0.1775 

0.2490 

1126.0 

520.0 

7.961. 

199.0 

0.01.83 

91.94 

123.3 

1.588 

0.1775 

0.2490 

1137.0 

530.0 

8.118 

203.0 

0.01.71. 

93.72 

131.3 

1.593 

0.1775 

0.2490 

1148.0 

51.0.0 

6.272 

207.0 

0.01.65 

95.50 

133.8 

1.597 

0.1775 

0.2490 

115  9.0 

550. 0 

8.1.26 

211.0 

0.01.56 

97.28 

136.3 

1.602 

0.1775 

0.2490 

1170.0 

560.0 

8.579 

211.. 0 

0.01,1.8 

99.06 

138.3 

1.606 

0. 1775 

0.2490 

1180.0 

570.0 

8.733 

218.0 

0.01.1.0 

100.8 

141.3 

1.611 

0.1775 

0.2490 

1191.0 

580.0 

8.887 

222.0 

0.01.32 

102.6 

143.8 

1.615 

0.1776 

0.2490 

1201.0 

590.0 

9.01.1 

226.0 

0.01.25 

104.4 

146.2 

1.619 

0.1776 

0.2490 

1212.0 

600.0 

9.19". 

230.0 

0.01.18 

106.2 

148.7 

1.624 

0.1776 

0.2490 

1222.0 

700.0 

10.73 

268.0 

0  .0358 

124.0 

173.7 

1.662 

0.1783 

0.2495 

1319.0 

800.0 

12.27 

307.0 

0.0313 

141.9 

193.7 

1.695 

0.1794 

0.2506 

1409.0 

900,0 

13.80 

345.0 

0.0278 

159.9 

223.8 

1.725 

0.1812 

0.2523 

1492.0 

1000.0 

15.33 

381..  0 

0,0250 

178.1 

249.1 

1.752 

0.1835 

0.2546 

1570.0 

1500.0 

23.00 

575.0 

0.0167 

273.6 

380.1 

1.858 

0.1987 

0.2697 

1902.0 

2000.0 

30.66 

767.0 

0.0125 

376.6 

518.5 

1.337 

0.2125 

0.2835 

2177.0 

2500.0 

38.32 

959.0 

0.0100 

485.5 

662.9 

2.002 

0.2224 

0.2934 

2420.0 

3000.0 

1.5.99 

1150.0 

0. 00833 

598.5 

811.4 

2.056 

0.2293 

0.3002 

2641.0 

35  0  0.0 

53.65 

131.0.0 

0.00711. 

714.4 

962.6 

2.102 

0.2340 

0.3050 

2846.0 
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25    P3IA    ISOBAR 


THERHOPHYSICAL     PROPERTIES    OF    NITROGEN 


TEMPERATURE    DENSITY 
OEG.    R         L8/CU   FT 


V<OH/OV>  V{DP/OU>v     -V(DP/OV>T 

BTU/L9         PSIA-CU    FT/BTU       PSIA 


115 

0 

54 

01 

120 

0 

53 

3» 

125 

0 

52 

64 

130 

0 

51 

91 

135 

0 

51 

15 

H! 

0 

50 

37 

145 

0 

49 

55 

147 

900 

49 

06 

147 

900 

0 

4708 

is: 

0 

0 

4628 

15S 

0 

O 

4451 

160 

0 

0 

4289 

165 

0 

0 

4140 

170 

0 

0 

4002 

175 

0 

0 

3874 

ISO 

0 

0 

3754 

165 

0 

0 

3642 

190 

0 

0 

3538 

205.0 

210.0 
215.0 
220.0 
225.0 
230.0 
235.0 
240.0 
245.0 
250.0 
255.0 

260.0 
265.0 
270.0 
275.0 
280.0 
285.0 
290.0 
295.0 
300.0 
310.0 

320.0 
330.0 
340.0 
350.0 
360.0 
370.0 
380.0 
390.0 
400.0 
410.0 


450. 
460. 
470. 
480. 
490. 
500. 
510. 


540.0 
550.0 
560.0 
570.0 
580.0 
590.0 
600.0 
700.0 

800.0 
900.0 
1000.0 
1500.0 
2000.0 
2500.0 
3000.0 
3500.0 


.  3176 
.3098 
.  3023 
.2952 
.2885 
.2820 
.2759 
.2700 
.2644 
.2590 


195. 
188. 
179. 
171. 
162. 
155. 
147. 


0 

2396 

67 

2 

0 

2352 

68 

5 

0 

2309 

69 

8 

0 

2268 

71 

1 

0 

2229 

72 

3 

0 

2191 

73 

6 

0 

2119 

76 

1 

0 

2051 

78 

7 

0 

1988 

81 

2 

0 

1928 

83 

7 

0 

1672 

86 

2 

0 

1820 

88 

7 

0 

1770 

91 

3 

0 

1723 

93 

6 

0 

1678 

96 

3 

0 

1635 

98 

8 

0 

1595 

101 

0 

0 

1557 

104 

0 

a 

1520 

106 

0 

0 

1495 

109 

0 

0 

1452 

111 

0 

0 

1420 

114 

0 

0 

1390 

116 

0 

0 

1361 

119 

0 

0 

1333 

121 

0 

0 

1306 

124 

0 

0 

1280 

126 

0 

0 

1256 

129 

0 

0 

1232 

131 

0 

0 

1209 

134 

0 

0 

1187 

136 

0 

0 

1166 

139 

0 

0 

1145 

141 

0 

0 

1125 

144 

0 

0 

1106 

146 

0 

0 

1088 

149 

0 

0 

09319 

174 

0 

0 

08153 

200 

0 

0 

07  246 

227 

0 

0 

06521 

255 

0 

0 

04343 

405 

0 

0 

03261 

567 

0 

0 

0260) 

734 

0 

0 

02175 

901 

0 

0 

01861. 

1070 

0 

2.17 
2.17 


2.17 
2.17 
2.17 

2.17 
2.17 
2.17 
2.17 


2.17 
2.17 
2.17 


103000. 
87600. 
75000. 
64700. 
56100. 
4890  0. 
42600. 
39400. 


25.0 
25.0 


<0V/OTL/V    THERMAL    VISCOSITY 

CONDUCTIVITY 
1/OEG.  P.   3TU/FT-HR-R  LB/FT-SEC 


0.00242 
0.00256 
0.00272 
0.00287 
0.00303 
0. 00319 
0.00336 
0.00347 
0. 00819 
0. 00800 

0.00760 
0.00724 
0.00692 
0.00664 
0.00638 
0.00615 
0.00593 
0.00574 
0.00533 
0.00522 

0.00506 
0.00494 
0.00481 
0.00468 
0.00457 
0.00446 
0.00435 
0.00425 
0.00416 
0.00407 

0. 00398 
0.00390 
0.00382 
0.00375 
0.00367 
0.00361 
0.00354 


0. 00319 
0.00309 
0.00299 
0.00290 
0.00282 
0.00274 
0.00266 
0.00259 
0.00253 
0.00246 

0.00240 
0.00235 
0.00229 
0.00224 
0.00219 
0.00214 
0.00210 
0.00205 
0.00201 
0.0019/ 

0.00193 
0.00190 
0.0018b 
0.00183 
0.00179 
0.00176 
0.00173 
0.00170 
0.00167 
0.00143 

0.00125 

0.00111 

0.00100 

0.000666 

0.000500 

0.000400 

0. 000333 

0.000266 


0 

.0940 

19 

8 

a 

.0909 

16 

.8 

0 

.0877 

14 

.6 

0 

.0846 

13 

1 

0 

.0814 

11 

9 

0 

.0783 

10 

9 

0 

.0751 

9 

86 

0 

.0734 

9 

41 

0 

.00473 

0 

357 

0 

.00479 

0 

392 

0 

.00494 

0 

40  3 

0 

.00508 

0 

415 

0 

.00523 

0 

427 

0 

.00537 

0 

439 

0 

00552 

D 

451 

0 

.00567 

0 

463 

0 

00581 

0 

475 

0 

0  0596 

0 

487 

0 

00625 

0 

511 

0 

00640 

0 

52  3 

0 

.00654 

0 

535 

0 

.00669 

0 

546 

0 

00683 

0 

556 

0 

00698 

0 

570 

0 

.00712 

0 

582 

0 

.00727 

0 

59  k 

0 

00741 

0 

605 

0 

00755 

0 

617 

0 

00769 

0 

629 

0 

00784 

0 

640 

0 

00798 

0 

652 

0 

00812 

0 

663 

0 

00826 

0 

674 

0 

00840 

0 

686 

0 

00854 

0 

697 

0 

0  0868 

0 

708 

0 

.00862 

0 

719 

0 

00895 

0 

730 

0 

00909 

0 

741 

0 

00936 

0 

763 

0 

00963 

0 

785 

0 

00990 

0 

806 

0 

0102 

0 

828 

0 

0104 

0 

848 

0 

0107 

0 

869 

0 

0109 

0 

890 

0 

0112 

0 

910 

0 

0115 

0 

93  0 

0 

0117 

0 

950 

0 

0120 

a 

970 

0 

0122 

0 

989 

0 

0124 

1 

01 

0 

0127 

1 

03 

0 

0129 

1 

05 

0 

0132 

1 

07 

0 

0134 

1 

OS 

0 

0136 

1 

10 

0 

0139 

1 

12 

0 

0141 

1 

14 

0 

0143 

1 

16 

0 

0146 

1 

17 

0 

0148 

1 

19 

0 

0150 

1 

21 

0 

0152 

1 

23 

0 

0154 

1. 

24 

0 

0157 

1 

26 

0 

0159 

1 

28 

0 

0161 

1. 

30 

0 

0163 

1 

31 

0 

0184 

1. 

47 

0 

0204 

1 

62 

0 

0224 

1 

76 

0 

0243 

1 

89 

THERMAL 

OIELECTRIC 

PRANOTL 

FFUSIVITY 

CONSTANT 

NUMBER 

SQ    FT/HR 

0  .  0  0  37  0 

1.46538 

3.56 

0.00354 

1.45897 

3.20 

0.00342 

1.45227 

2.92 

0.00333 

1.4x529 

2.72 

0.00324 

1.43805 

2.59 

0.00315 

1.43055 

2.47 

0.00306 

1.42279 

2.34 

0.00301 

1.41821 

2.30 

0.0362 

1.00355 

0.817 

0.0375 

1.00349 

0.812 

0.0407 

1.00336 

0.802 

0.0439 

1.00323 

0.793 

0.0472 

1.00312 

0.7  86 

0.0506 

1.00302 

0.780 

0.0540 

1.00292 

0.775 

0.0575 

1.00283 

0.771 

0.0611 

1.00275 

0.767 

0.0648 

1.00267 

0.764 

0.0724 

1.00252 

0.759 

0.0763 

1.00246 

0.757 

0.0803 

1.00239 

0.755 

0.0843 

1.00233 

0.753 

0.0885 

1.0022S 

0.751 

0.0927 

1.00222 

0.750 

0.0970 

1.00217 

0.749 

0.101 

1.00213 

0.747 

0.106 

1.00208 

0.746 

0.11O 

1.00203 

0.745 

0.115 

1.00199 

0.744 

0.120 

1.00195 

0.743 

0.124 

1.00191 

0.743 

0.129 

1.00188 

0.7  42 

0.134 

1.00184 

0.741 

0.139 

1 .  0  0 18  a 

0.740 

0.144 

1.00177 

0.740 

0.149 

1.00174 

0.7  39 

0.155 

1.00171 

0.739 

0.160 

1.00168 

0.738 

0.165 

1.00165 

0.7  37 

0.176 

1.00160 

0.736 

0.187 

1.00155 

0.7  35 

0.199 

1.00150 

0.734 

0.211 

1.00145 

0.734 

0.223 

1.00141 

0.733 

0.235 

1.00137 

0.7  32 

0.248 

1.00133 

0.731 

0.260 

1.0 013  0 

0.731 

0.273 

1.00126 

0.730 

0.287 

1.00123 

0.729 

0.300 

1.00120 

0.729 

0.314 

1.00117 

0.728 

0.328 

1.00115 

0.728 

0.343 

1.00112 

0.7  27 

0.357 

1.00109 

0.727 

0.372 

1.00107 

0.726 

0.387 

1.00105 

0.726 

0.402 

1.00102 

0.725 

0.418 

1.00100 

0.725 

0.433 

1.00098 

0.724 

0.449 

1.00096 

0.724 

0.465 

1.00095 

0.724 

0.482 

1.00093 

0.723 

0.496 

1.00091 

0.723 

0.515 

1.00089 

0.723 

0.532 

1.00088 

0.722 

0.549 

1.00086 

0.722 

0.567 

1.00085 

0.722 

0.584 

1.00083 

0.721 

0.602 

1.00082 

0.7  21 

0.791 

1.00070 

0.718 

1.00 

1.00061 

0.716 

1.22 

1.00055 

0.714 

1.46 

1.00049 

0.713 

THO-PHASE  BOUNDARY 


THERMODYNAMIC    PROPERTIES    OF    NITROGEN 


30    P3IA 

ISOBAR 

TEMPERATURE       VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTHALPY 

ENTROPY 

CV 

CP 

VELOCITY 

OERI VATIVE 

DERIVATIVE 

ENERGY 

OF    SOUND 

OEG.     R 

CU    FT/IB 

CU    FT-PSIA/UB 

PSIA/R 

BTU/LB 

BTU/LB 

BTU/LB-R 

BTU    /    LB    -R 

FT/SEC 

115.0 

0.01851 

1920.0 

250.0 

-64.08 

-63.98 

0.5854 

0.2326 

0.4704 

4237.0 

120.0 

0.01375 

1640.0 

225.0 

-61.70 

-61.60 

0.6057 

0.2414 

0.4312 

3896.0 

125.0 

0.01899 

1430.0 

204.0 

-59.26 

-59.18 

0.6255 

0.2438 

0.4868 

3631.0 

130.0 

0.01925 

1250.0 

186.0 

-56.84 

-56.73 

0.6446 

0.2428 

0.4897 

3413.0 

135.0 

0.01955 

1100.0 

170.0 

-54.39 

-54.28 

0.6632 

0.2403 

0.4914 

3225.0 

HO.O 

0.01985 

971.0 

156.0 

-51.93 

-51.82 

0.6811 

0.2372 

0.4930 

3058.0 

ItS.l 

0.02018 

861.0 

143.0 

-49.46 

-49.35 

0.6984 

0.2342 

0.4952 

2905.0 

150.0 

0. 02053 

764.0 

132.0 

-46.98 

-46.87 

0.7152 

0.2314 

0.4983 

2761.0 

•    151.100 

0. 02061 

744.0 

130.0 

-46.42 

-46.31 

0.7189 

0.2309 

0.4992 

2  73  0.0 

•    151.100 

1.793 

49.7 

0.228 

25.23 

35.19 

1.259 

0.1879 

0.2821 

587.8 

155.0 

1.849 

51.6 

0.22  0 

26.00 

36.28 

1.266 

0.1867 

0.2787 

59  J.  4 

160.0 

1.922 

54.0 

0.210 

26.99 

37.66 

1.275 

0.1855 

0.2751 

609.3 

165.0 

1.993 

56.4 

0.202 

27.96 

39.03 

1.283 

0.1845 

0.2721 

62  0.8 

170.0 

2.064 

58.7 

0.194 

28.92 

40.38 

1.291 

0.1836 

0.2695 

632.0 

175.0 

2.134 

61.0 

0.187 

29.87 

41.73 

1.299 

0.1829 

0.2673 

642.9 

180.0 

2.203 

63.3 

0.18  0 

30.82 

43.06 

1.306 

0.1822 

0.2655 

65  3.5 

165.0 

2.272 

65.5 

0.174 

31.76 

44.38 

1.314 

0.1817 

0.2639 

663.9 

190.0 

2.341 

67.7 

0.169 

32.69 

45.70 

1.321 

0.1812 

0.2625 

674.0 

200.0 

2.477 

72.0 

0.159 

34.55 

48.31 

1.334 

0.1805 

0.2602 

69  3.6 

205.0 

2.545 

74.2 

0.15  4 

35.47 

49.61 

1.340 

0. 1802 

0.2592 

70  3.2 

210.0 

2.612 

76.3 

0.150 

36.39 

50.90 

1.347 

0.1799 

0.2584 

712.5 

215.0 

2.67  9 

78.4 

0.146 

37.31 

52.19 

1.353 

0.1797 

0.2577 

721.7 

220.0 

2.746 

80.5 

0.14  3 

38.23 

53.48 

1.359 

0.1794 

0.2570 

730.8 

225.0 

2.813 

82.6 

0.139 

39.14 

54.76 

1.364 

0.1793 

0.2564 

739.7 

230.0 

2.879 

84.6 

0.136 

40.05 

56.04 

1.370 

0.1791 

0.2558 

74  8.5 

235.0 

2.945 

86.7 

0.132 

40.96 

57.32 

1.376 

0.1790 

0.2554 

75  7.2 

240.0 

3.012 

88.8 

0.129 

41.87 

58.60 

1.361 

0.1788 

0.2549 

765.7 

2  45.0 

3.078 

90.8 

0.127 

42.77 

59.87 

1.386 

0.1787 

0.2545 

774.1 

250.0 

3.144 

92.9 

0.124 

43.68 

61.14 

1.391 

0.1786 

0.2541 

782.4 

255.0 

3.209 

94.9 

0.121 

44.58 

62.41 

1.396 

0.1785 

0.2538 

79  0.6 

260.0 

3.275 

96.9 

0.119 

45.49 

63.68 

1.401 

0.1784 

0.2535 

798.8 

265.0 

3.341 

98.9 

0.116 

46.39 

64.95 

1.406 

0.1783 

0.2532 

80  6.8 

270.0 

3.406 

101.0 

0.114 

47.29 

66.21 

1.411 

0.1783 

0.2529 

814.7 

275.0 

3.472 

103.0 

0.112 

48.19 

67.48 

1.416 

0.1782 

0.2527 

82  2.5 

280.0 

3.537 

105.0 

0.110 

49.09 

68.74 

1.420 

0.1781 

0.2525 

830.3 

285.0 

3.603 

107.0 

0.108 

49.99 

70.00 

1.425 

0.1781 

0.2523 

837.9 

290.0 

3.668 

109.0 

0.106 

50.89 

71.26 

1.429 

0.1780 

0.2521 

845.5 

295.0 

3.733 

111.0 

0.104 

51.78 

72.52 

1.433 

0.1780 

0.2519 

853.1 

300.0 

3.798 

113.0 

0.102 

52.68 

73.78 

1.437 

0.1780 

0.2517 

860.5 

310.0 

3.928 

117.0 

0.0985 

54.47 

76.30 

1.446 

0.1779 

0.2514 

875.2 

320.0 

4.058 

121.0 

0.0953 

56.27 

78.81 

1.454 

0.1778 

0.2512 

88  9.6 

330.0 

4.188 

125.0 

0.0923 

58.06 

81.32 

1.461 

0.1778 

0.2509 

903.7 

340.0 

4.318 

129.0 

0.0895 

59.84 

83.83 

1.469 

0.1777 

0.2507 

917.6 

350.0 

4.447 

133.0 

0.0869 

61.63 

86.34 

1.476 

0.1777 

0.2506 

931.3 

360.0 

4.576 

137.0 

0.0844 

63.42 

88.34 

1.483 

0.1776 

0.2504 

944.8 

370.0 

4.706 

141.0 

0.0820 

65.20 

91.34 

1.490 

0.1776 

0.2502 

958.0 

380.0 

4.835 

145.0 

0.0798 

66.99 

93.85 

1.497 

0.1776 

0.2501 

971.1 

390.0 

4.964 

•    146.0 

0.0777 

68.77 

96.35 

1.503 

0.1776 

0.2500 

984.0 

400.0 

5.093 

152.0 

0.0757 

70.55 

98.35 

1.510 

0.1775 

0.2499 

99  7.0 

410.0 

5.222 

156.0 

0.0738 

72.33 

101.3 

1.516 

0.1775 

0.2498 

1009.0 

420.0 

5.351 

160.0 

0.0721 

74.12 

103.8 

1.522 

0.1775 

0.2497 

1022.0 

430.0 

5.479 

164.0 

0. 0703 

75.90 

108.3 

1.528 

0.1775 

0.2496 

1034.0 

440.0 

5.608 

168.0 

0.0687 

77.68 

103.8 

1.533 

0.1775 

0.2495 

1046.0 

450.0 

5.737 

172.0 

0.0672 

79.46 

111.3 

1.539 

0.1775 

0.2495 

1058.0 

460.0 

5.865 

176.0 

0.0657 

81.24 

113.3 

1.544 

0.1775 

0.2494 

1070.0 

470.0 

5.994 

180.  0 

0.0643 

83.02 

116.3 

1.550 

0.1775 

0.2494 

1081.0 

480.0 

6.122 

183.0 

0.0629 

84.80 

118.8 

1.555 

0.1775 

0.2493 

1093.0 

490.0 

6.251 

187.0 

0.0616 

86.58 

121.3 

1.560 

0.1775 

0.2493 

1104.0 

500.0 

6.379 

191.0 

0.0603 

88.36 

123.8 

1.565 

0.1775 

0.2492 

1115.0 

510.0 

6.508 

195.0 

0.0591 

90.13 

125.3 

1.570 

0.1775 

0.2492 

1127.0 

520.0 

6.636 

199.0 

0.0580 

91.91 

123.8 

1.575 

0.1775 

0.2492 

1138.0 

530.0 

6.764 

203.0 

0.0569 

93.69 

131.3 

1.580 

0.1775 

0.2491 

1149.0 

540.0 

6.893 

207.0 

0.0558 

95.47 

133.8 

1.584 

0.1775 

0.2491 

1159.0 

550.0 

7.021 

211.0 

0.0546 

97.25 

136.3 

1.589 

0.1775 

0.2491 

1170.0 

560.0 

7.149 

214.0 

0.0536 

99.03 

138.7 

1.593 

0.1775 

0.2491 

1181.0 

570.0 

7.278 

218.0 

0.0529 

100.8 

141.2 

1.598 

0.1776 

0.2491 

1191.0 

580.0 

7.406 

222.0 

0.0519 

102.6 

143.7 

1.602 

0. 1776 

0.2491 

1202.0 

590.0 

7.534 

226.0 

0.O51O 

104.4 

146.2 

1.606 

0.  1776 

0.2491 

1212.0 

600.0 

7.662 

230.0 

0.0502 

106.1 

144.7 

1.611 

0.1777 

0.2491 

122  2.0 

7D0.O 

8.943 

268.0 

0.0430 

124.0 

173.6 

1.649 

0.1733 

0.2496 

1320.0 

800.0 

10.22 

307.0 

0.0376 

141.9 

198.6 

1.682 

0.1794 

0.2506 

1409.0 

900.0 

11.50 

345.0 

0.0334 

159.9 

223.8 

1.712 

0.1812 

0.2523 

1493.0 

1000.0 

12.  78 

384.0 

0.0300 

178.1 

249.1 

1.739 

0.1835 

0.2546 

1571.0 

1500.0 

19.17 

576.0 

0.0200 

273.6 

380.1 

1.345 

0.1987 

0.2697 

1902.0 

2000.0 

25.55 

767.0 

0.0150 

376.6 

513.5 

1.924 

0.2125 

0.2835 

2177.0 

2500.0 

31.94 

959.0 

0.0120 

485.5 

662.9 

1.989 

0.2225 

0.2934 

2420.0 

3000.0 

38.32 

1150.0 

0.0100 

598.5 

811.4 

2.043 

0.2293 

0.3002 

2642.0 

3500.0 

44.71 

1340.0 

0.00857 

714.4 

962.8 

2.090 

0.2340 

0.3050 

2846.0 
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EMPERATURE    DENSITY 

V (OH/OV) 

\M0P/OU>v 

-VIDP/9V) 

(DV/OTiyv 

THERMAL 

VISCOSITY 

THERMAL 

DIELECTRIC 

PRANDTL 

P 

CONDUCTIVITY 

OIFFUSIVITY 

CONSTANT 

NUMBER 

DEG.    R 

L8/CU   FT 

BTU/LB 

PSIA-CU    FT/BTU       PSIA 

1/OEG.    R 

3TU/FT-HR-R 

LB/FT-SEC 

X    10' 

SQ    FT/HR 

115.0 

54.02 

195.0 

19.9 

103000.0 

0.00241 

0.0940 

19.8 

0.00370 

1.46541 

3.56 

120.0 

53.35 

188.  0 

17.4 

87700.0 

0.0025b 

0.0909 

16.6 

0.00354 

1.45900 

3.20 

125.0 

52.65 

179.0 

15.9 

75000.0 

0.00271 

0.0878 

14.6 

0.00342 

1.45230 

2.92 

130.0 

51.92 

171.0 

14.7 

64700.0 

0.00287 

0.0846 

13.1 

0.00333 

1.44533 

2.72 

135.0 

51.  lb 

162.0 

13.8 

56100.0 

0.00303 

0.0614 

11.9 

0.00324 

1.43809 

2.59 

140.0 

50.37 

155.0 

13.0 

48900.0 

0. 00319 

0.0763 

10.9 

0.00315 

1.43060 

2.47 

11.5.0 

49.55 

147.0 

12.4 

42700.0 

0.00336 

0.0752 

9.86 

0.00306 

1.42285 

2.34 

150.0 

48.71 

141.0 

11.7 

37200.0 

0.00355 

0.0721 

9.  10 

0.00297 

1.41483 

2.26 

151.100 

48.51 

139.0 

11.6 

36100.0 

0.00359 

0.0714 

8.93 

0  .  0  0  29  5 

1.41300 

2.25 

151.100 

0.5579 

34.3 

2.18 

27.7 

0. 0082J 

0.00487 

0.396 

0.0309 

1.00421 

0.827 

155.0 

0.5407 

35.4 

2.18 

27.9 

0.00783 

0.00498 

0.405 

0.0330 

1.00408 

0.817 

160.0 

0.5203 

36.6 

2.18 

28.1 

0.00746 

0.00512 

0.417 

0.0358 

1.00392 

0.806 

165.0 

0.5017 

38.2 

2.18 

28.3 

0.00713 

0.00527 

0.429 

0.0386 

1.00378 

0.798 

170.0 

0.4845 

39.5 

2.18 

28.5 

0.00682 

0.00541 

0.441 

0.0414 

1.00365 

0.790 

175.0 

0.4686 

40.9 

2.18 

28.6 

0.00654 

0.00555 

0.453 

0.0443 

1.00353 

0.784 

160.0 

0.4536 

42.3 

2.18 

28.7 

0.00623 

0.00570 

0.464 

0.0473 

1.00342 

0.779 

165.0 

0.4401 

43.6 

2.18 

28.8 

0.00605 

0.00584 

0.476 

0.0503 

1.00332 

0.774 

190.0 

0.4272 

44.9 

2.18 

28.9 

0.0058-. 

0.00599 

0.488 

0  .  0  5  34 

1.00322 

0.770 

300.0 

0.4037 

47.6 

2.18 

29.1 

0.00547 

0.00626 

0.512 

0.0598 

1.00304 

0.764 

205.0 

0.3930 

48.9 

2.18 

29.1 

0.0O530 

0.00643 

0.524 

0.0631 

1.00296 

0.761 

210.0 

0.3829 

50.2 

2.18 

29.2 

0.00514 

0.00657 

0.536 

0.0664 

1.00289 

0.759 

215.0 

0.3733 

51.5 

2.18 

29.3 

0.00500 

0.00672 

0.548 

0.0698 

1.00281 

0.757 

220.0 

0.3642 

52.8 

2.18 

29.3 

0.00486 

0 .00686 

0.560 

0.0733 

1.00274 

0.755 

225.0 

0.3556 

54.2 

2.18 

29.4 

0. 00473 

0 .00700 

0.572 

0.0768 

1.00268 

0.753 

230.0 

0.3473 

55.5 

2.18 

29.4 

0. 00461 

0.00715 

0.583 

0.0804 

1.00262 

0.752 

235.0 

0.3395 

56.7 

2.18 

29.4 

0.00450 

0.00729 

0.595 

0.0641 

1.00256 

0.750 

21(0.0 

0.3321 

58.0 

2.18 

29.5 

0.00439 

0.00743 

0.607 

0.0678 

1.00250 

0.749 

245.0 

0.3249 

59.3 

2.18 

29.5 

0.00429 

0.00758 

0.618 

0.O916 

1.00245 

0.748 

250.0 

0.3181 

60.6 

2.18 

29.5 

0. 00419 

0.00772 

0.630 

0.0955 

1.00240 

0.747 

255.0 

0.3116 

61.9 

2.18 

29.6 

0. 00410 

0.00786 

0.641 

0 .0994 

1.00235 

0.746 

260.0 

0.3053 

63.2 

2.18 

29.6 

0. 00401 

0.00800 

0.65  3 

0.103 

1.00230 

0.745 

265.0 

0.2993 

64.5 

2.18 

29.6 

0.00393 

0.00814 

0.664 

0.107 

1.00226 

0.744 

270.0 

0.2936 

65. S 

2.18 

29.6 

0. 00385 

0.00828 

0.676 

0.112 

1.00221 

0.7  43 

275.0 

0.2880 

67.0 

2.18 

29.7 

0.00377 

0.00842 

0.687 

0.116 

1.00217 

0.742 

280.0 

0.2827 

68.3 

2.18 

29.7 

0.00370 

0.00856 

0.698 

0.120 

1.00213 

0.741 

285.0 

0.2776 

69.6 

2.18 

29.7 

0.00362 

0  .00870 

0.709 

0.124 

1.00209 

0.7  41 

290.0 

0.2726 

70  .9 

2.18 

29.7 

0. 00356 

0.00884 

0.720 

0.129 

1.00205 

0.740 

295.0 

0.2679 

72.1 

2.18 

29.7 

0.00349 

0.00897 

0.731 

0.133 

1.00202 

0.739 

300.0 

0.2633 

73.4 

2.18 

29.7 

0. 00343 

0.00911 

0.742 

0.137 

1.00198 

0.739 

310.0 

0.2546 

76.0 

2.18 

29.8 

0.00331 

0.00938 

0.764 

0.147 

1 .  0  0  19  2 

0.737 

320.0 

0.2464 

78.5 

2.18 

29.8 

0.00320 

0.00965 

0.786 

0.156 

1.00186 

0.736 

330.0 

0.2386 

81.0 

2.18 

29.8 

0.00310 

0.00992 

0.807 

0.166 

1.00180 

0.735 

340.0 

0.2316 

83.6 

2.17 

29.8 

0. 00300 

0.0102 

0.628 

0.175 

1.00174 

0.734 

350.0 

0.2249 

86.1 

2.17 

29.9 

0.00291 

0.0104 

0.849 

0.185 

1.00169 

0.734 

360.0 

0.2185 

88.6 

2.17 

29.9 

0. 00283 

0  .0107 

0.870 

0.196 

1.00165 

0.733 

370.0 

0.2125 

91.1 

2.17 

29.9 

0.00275 

0.0110 

0.691 

0.206 

1.00160 

0.732 

380.0 

0.2068 

93.7 

2.17 

29.9 

0.00267 

0.0112 

0.911 

0.217 

1.00156 

0.731 

390.0 

0.2015 

96.2 

2.17 

29.9 

0.00260 

0.0115 

0.931 

0.228 

1.00152 

0.731 

400.0 

0.1964 

98.7 

2.17 

29.9 

0. 00253 

0.0117 

0.951 

0.239 

1.00148 

0.730 

410.0 

0.1915 

101.0 

2.17 

29.9 

0.00247 

0.0120 

0.971 

0.250 

1.00144 

0.729 

420.0 

0.1869 

104.0 

2.17 

29.9 

0. 00241 

0.0122 

0.990 

0.262 

1.00141 

0.729 

430.0 

".1825 

106.0 

2.17 

29.9 

0.00235 

0.0125 

1.01 

0.273 

1.00137 

0.728 

440.0 

0.1783 

109.0 

2.17 

29.9 

0.00229 

0.0127 

1.03 

0.285 

1.00134 

0.728 

450.0 

0.1743 

111.0 

2.17 

30.0 

0. 00224 

0.0129 

1.05 

0.298 

1.00131 

0.727 

460.0 

0.1705 

114.0 

2.17 

30.0 

0.00219 

0.0132 

1.  07 

0.310 

1.00128 

0.727 

470.0 

0.1668 

116.0 

2.17 

30.0 

0.  00214 

0.0134 

1.09 

0.322 

1.00126 

0.726 

480.0 

0. 1633 

119.0 

2.17 

30.0 

0. 00210 

0.0136 

1.  10 

0.335 

1.00123 

0.726 

450.0 

0.1600 

121.0 

2.17 

30.0 

0.00206 

0.0139 

1.12 

0.348 

1.00121 

0.725 

500.0 

0.1568 

124.0 

2.17 

30.0 

0. 00201 

0.0141 

1.  14 

0.361 

1.00118 

0.725 

510.0 

0.1537 

126.0 

2.17 

30.0 

0.00197 

0.0143 

1.  16 

0.374 

1.00116 

0.724 

520.0 

0.1507 

129.0 

2.17 

30.0 

0.00193 

0.0146 

1.  18 

0.388 

1.00114 

0.724 

530.0 

0.1478 

131.0 

2.17 

30.0 

0.00190 

0.0148 

1.19 

0.402 

1.00111 

0.724 

540.0 

0.1451 

134.0 

2.17 

30.0 

0.00186 

0.0150 

1.21 

0.415 

t. 00109 

0.723 

550.0 

0.1424 

136.0 

2.17 

30.0 

0.00183 

0.0152 

1.23 

0.429 

1.00107 

0.723 

560.0 

0.1399 

139.0 

2.17 

30.0 

0.00179 

0.0155 

1.24 

0.444 

1.00105 

0.722 

570.0 

0.1374 

141.0 

2.17 

30.0 

0.00176 

0.0157 

1.26 

0.458 

1.00103 

0.722 

580.0 

0.1350 

144.0 

2.17 

30.0 

0.00173 

0.0159 

1.28 

0.472 

1.00102 

0.722 

590.0 

0.1327 

146.0 

2.17 

30.0 

0. 00170 

0.0161 

1.30 

0.48  7 

1.00100 

0.721 

600.0 

0.1305 

149.0 

2.16 

30.0 

0. 00167 

0.0163 

1.  31 

0.502 

1.00098 

0.721 

700.0 

0.1118 

174.0 

2.16 

30.0 

0.00143 

0.0184 

1.47 

0.659 

1.00084 

0.718 

BOO.O 

0 . 09762 

200.0 

2.14 

30.0 

0.00125 

0.0204 

1.62 

0.832 

1.00074 

0.716 

900.0 

0.06694 

227.0 

2.12 

30.0 

0.00111 

0.0224 

1.76 

1.02 

1.00065 

0.715 

1000.0 

0.07825 

255.0 

2.09 

30.0 

0.00100 

0.0243 

1.89 

1.22 

1.00059 

0.713 

1500.0 

0.05217 

405.0 

1.93 

30.0 

0.000666 

2000.0 

0. 03913 

567.0 

1.80 

30.0 

0.000500 

2500.0 

0.  03131 

734.0 

1.72 

30.0 

0. 000400 

3000.0 

0.02609 

901.0 

1.67 

30.0 

0.000333 

3500.0 

0.02237 

1070.0 

1.64 

30.0 

0. 000286 
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TEMPERATURE 
DEG.    R 

115.0 

120.0 

125.0 

130.0 

135.0 

1 1.0.0 

H5.0 

150.0 
•    151.. 000 
»    151.. 000 

155.0 
160.0 
165.0 
170.0 
175.0 
180.0 
1S5.0 
190.0 
200.0 
205.0 

210.0 
215.0 
220.0 
225.0 
230.0 
235.0 
21.0.0 
21.5.0 
250.0 
255.0 


VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTHALPY 

DERIVATIVE 

DERIVATIVE 

ENERGY 

U    FT/. 8 

CU    FT-PSIA/LB 

PSIA/R 

BTU/L8 

BTU/L8 

.01351 

1920.0 

250.0 

-61.. 09 

-63.97 

.01871. 

161.0.0 

225.0 

-61.71 

-61.58 

.01393 

11.30.0 

201.. 0 

-59.29 

-59.16 

.01925 

1250.0 

186.0 

-56.85 

-56.72 

.01951. 

1100.0 

170.0 

-51.. 1.0 

-5H.27 

.01985 

972.0 

156.0 

-51.91. 

-51.81 

.02013 

862.0 

11.3.0 

-1.9.1.7 

-1.9.31. 

.02053 

765.0 

132.0 

-1.6. 99 

-1.6.86 

.02083 

695.0 

121.. 0 

-1.5.00 

-1.1.. 87 

.552 

1.9.7 

0.265 

25.51. 

35.60 

.565 

50.2 

0.263 

25.75 

35.99 

.629 

52.7 

0.251 

26.75 

37.31 

.691 

55.2 

0.21.0 

27.71. 

33.70 

.  753 

57.5 

0.230 

28.72 

1.0.08 

.am 

60.0 

0.221 

29.68 

1.1.1.11 

.371. 

62.3 

0.213 

30.61. 

1.2.79 

.931. 

61.. 6 

0.206 

31.59 

1.1.. 13 

.991. 

66.8 

0.199 

32.53 

1.5.1.6 

.112 

71.2 

0.187 

31..  Ill 

1.3.10 

.170 

73.1. 

0.182 

35.31. 

1.9.1.0 

.229 

75.6 

0.177 

36.26 

50.71 

.237 

77.7 

0.172 

37.19 

52.01 

.31.1. 

79.8 

0.168 

38.11 

53.30 

.1.02 

32.0 

0.163 

39.02 

51.. 59 

.1.59 

81..  1 

0.15  9 

39.91. 

55.88 

.517 

36.2 

0.156 

1.0.85 

57.16 

.571. 

88.2 

0.15  2 

1.1.77 

58.1.5 

.631 

90.3 

0.11.3 

1.2.68 

59.73 

260 

0 

2 

301 

265 

0 

2 

857 

270 

0 

2 

911. 

275 

0 

2 

97  0 

280 

0 

3 

026 

285 

0 

3 

083 

290 

0 

3 

139 

295 

0 

3 

195 

300 

0 

3 

.">1 

310 

0 

3 

363 

320 

0 

3 

£.71* 

330 

0 

3 

586 

31.0 

0 

3 

697 

350 

0 

3 

909 

360 

0 

3 

920 

370 

0 

ll 

031 

380 

0 

It 

III  2 

390 

0 

It 

252 

1.00 

0 

ll 

363 

1.10 

0 

i. 

l*T> 

1.20 

0 

,, 

58  it 

1.30 

0 

1* 

695 

1.1.0 

0 

ll 

805 

1.50 

0 

1. 

916 

1.60 

0 

5 

026 

1.70 

0 

5 

137 

1.80 

0 

5 

2ii7 

1»90 

0 

5 

357 

500 

0 

5 

*»? 

510 

0 

5 

577 

520 

0 

5 

688 

530 

0 

5 

798 

51.0 

0 

5 

90  8 

550 

0 

6 

013 

560 

0 

6 

128 

570 

0 

6 

238 

580 

0 

6 

!<.i 

590 

0 

6 

US6 

600 

0 

6 

568 

700 

0 

7 

666 

800 

0 

8 

763 

900 

0 

9 

860 

1000 

0 

10 

96 

1500 

0 

16 

li3 

2000 

0 

21 

91 

2500 

0 

27 

38 

3000 

0 

32 

85 

3500 

0 

38 

32 

9it.i. 

96.5 
98.5 
101.0 
103.0 
105.0° 
107.0 
109.0 
111.0 
113.0 
117.0 

121.0 
125.0 
129.0 
133.0 
136.0 
11*0.0 
U..0 


160.0 
161*. 0 
166.0 
172.0 
176.0 
180.0 
163.0 
187.0 
191.0 
195.0 

199.0 
203.0 
207.0 
211.0 
214. 0 
218.0 
222.0 
226.0 
230.0 
268.0 

307.0 
31.5.0 
381.. 0 
576.0 
767.0 
959.0 
1150.0 
131.0.0 


.131 
.126 
.126 
.121. 
.12  2 
.119 
.115 


0.10  5 

0.102 

0.0987 

0.0959 

0.0933 

0.0908 

0.0885 

0.0863 

0.081.2 
0.0822 
0.  0603 
0.0781. 
0.0767 
0.0750 
0.0735 
0.0719 
0.0705 
0.0691 

0.0677 
0.0661. 
0.0652 
0.061.0 
0.0628 
0.0617 
0.0606 
0.0596 
0.0586 
0  .0502 

0.01.38 
0.0390 
0.0350 
0.0233 
0.0175 
0.011.0 
0.0117 
0. 0100 


1*5.1.0 
1.6.30 
1.7.21 
1*8.11 
1.9.01 
1.9.91 
50.81 
51.71 
52.61 
51*. 1.1 

56.20 
57.99 
59.79 
61.57 
63.36 
65.15 
66.91* 
63.72 
70.51 
72.29 

71*. 07 


36.51. 
88.32 
90.10 


95.1.1. 
97.22 
99.00 
100.8 
102.6 
101.. 3 
106.1 
123.9 

11*1.8 
159.9 
178.1 
273.6 
376.6 
1.85.5 
598.5 
711.. 1. 


63.55 
6 it.  32 
66.09 
67.36 
68.63 
69.89 
71.16 
7  2.1.2 
73.68 
76.20 

78.72 


96.23 
98.79 
101.3 


10b. 8 
111.3 
113.8 
116.3 
113.8 
121.3 
123.8 
126.2 

128.7 
131.2 
133.7 
136.2 
138.7 
11*1.2 
11.3.7 
11.6.2 
11.8.7 
173.6 

193.6 
223.8 
21.9.1 
380.1 
518.6 
662.9 
811.1. 
962.3 


ENTROPY 
BTU/LB-R 


0.6631 
0.6810 
0.6983 
0.7152 
0.7283 
1.251 

1.253 
1.262 
1.271 
1.279 
1.287 
1.291. 
1.302 
1.309 
1.322 
1.329 

1.335 
1.31*1 
1.31.7 
1.353 
1.359 
1.361. 
1.370 
1.375 
1.380 
1.385 

1.390 
1.395 
1.1.00 
1  .1.01. 
1.1.09 
1.1.13 
1.1*18 
1.1.22 
1.1.26 


1.4I.3 
1.1.50 
1.1.58 
1.1*65 
1.1.72 
1.1.79 
1.1.86 
1.1.92 
1.1.99 
1.505 

1.511 
1.517 
1.522 
1.528 
1.533 
1.539 
1.51.1. 
1.51.9 
1.551. 
1.559 

1.561. 
1.569 
1.573 
1.578 
1.583 
1.587 
1.591 
1.596 
1.600 
1.638 

1.672 
1.701 
1.728 
1.831. 
1.913 
1.978 
2.032 
2.079 


GV 

CP 

VELOCITY 
OF    SOUND 

3TU    /    LB    - 

I 

FT/SEC 

0 

2327 

0 

.1.703 

1.236.0 

0 

21.15 

0 

.■•811 

3896.0 

0 

2it39 

0 

.1.867 

3  631.0 

0 

2lt29 

0 

.1.896 

31*13.0 

0 

,2lt0lt 

0 

.1.913 

3225.0 

0 

2373 

0 

.1.929 

3  05  8.0 

a 

.  ?3<*3 

0 

.1.951 

2905.0 

0 

2315 

0 

1.962 

2762.0 

0 

.2296 

0 

.5017 

2653.0 

0 

1889 

0 

.2863 

590.5 

0 

1886 

0 

.2852 

593.1 

0 

1871 

0 

.2807 

605.1. 

0 

1858 

0 

.2769 

617.3 

0 

181*8 

0 

.2737 

62  8.8 

a 

1839 

0 

.2711 

61.0.0 

0 

1831 

0 

.2688 

65  0.8 

0 

1825 

0 

.2668 

661.lt 

0 

1819 

0 

.2651 

671.7 

0 

1810 

0 

.2621. 

691.7 

0 

1807 

0 

.2612 

701.li 

0 

1803 

0 

.2602 

710.8 

0 

1801 

0 

.2593 

720.2 

0 

1798 

0 

.2586 

729.3 

0 

1796 

0 

.2578 

738.1. 

0 

1791* 

0 

.2572 

71.7.2 

0 

1792 

0 

2566 

75  6.0 

0 

1791 

0 

2561 

761.. 6 

0 

1789 

0 

2556 

773.1 

0 

1788 

0 

2552 

781.5 

0 

1787 

0 

251.8 

78  9.7 

0 

1786 

0 

251.1* 

797.9 

0 

1785 

0 

251.1 

806.0 

0 

178ll 

0 

2538 

Slit.O 

0 

1781. 

0 

2535 

821.8 

0 

1783 

0 

2532 

82  9.6 

0 

1782 

0 

2530 

837.3 

0 

1782 

0 

2527 

81.5.0 

0 

1781 

0 

2525 

85  2.5 

0 

1781 

0 

2523 

860.0 

0 

1780 

0 

2520 

871..  7 

0 

1779 

0 

2517 

889.2 

0 

1778 

0 

251li 

903.1. 

0 

1778 

0 

2512 

917.1. 

0 

1777 

0 

2509 

931.1 

0 

1777 

0 

2508 

9 1.1..  6 

0 

1777 

0 

2506 

957.9 

0 

1776 

0 

250ll 

971.0 

0 

1776 

0 

2503 

98  3.9 

0 

17/6 

0 

2502 

99  7.0 

0 

1776 

0 

2500 

1009.0 

0 

1776 

0 

2i*99 

1022.0 

0 

1775 

0 

21*98 

1031.. 0 

0 

1775 

0 

21.98 

101.6.0 

0 

1775 

0 

2H97 

1058.0 

0 

1775 

0 

21.96 

1070.0 

a 

1775 

0 

2H95 

1081.0 

0 

1775 

0 

21.95 

1093.0 

0 

1775 

0 

2ii9lt 

1101.. 0 

0 

1775 

0 

21*91. 

1116.0 

0 

1775 

0 

21.93 

1127.0 

0. 

1775 

0 

21.93 

1138.0 

0 

1775 

0 

21.93 

111.9.0 

0. 

1775 

0 

21.93 

116  0.0 

0 

1775 

0 

21*92 

1170.0 

0 

1776 

0. 

2i*92 

1131.0 

0 

1776 

0 

21.92 

1191.0 

0. 

1776 

0 

21.92 

120  2.0 

0 

1776 

0 

21.92 

1212.0 

0. 

1777 

0 

21.92 

1222.0 

0. 

1783 

0 

21.96 

132  0.0 

0. 

1791. 

0. 

2507 

11.10.0 

0 

1812 

0 

2521* 

11.93.0 

0. 

1835 

0 

251*6 

1571.0 

0. 

1987 

0. 

2697 

190  3.0 

0. 

2125 

0 

2835 

2178.0 

0. 

2225 

0. 

2931* 

21.21.0 

0. 

2293 

0. 

3002 

261.2.0 

0. 

231*0 

0. 

3050 

281.6.0 

THO-PHASE    BOUNOARV 


35    P3IA    ISOBAR 


THE^HOPHYSICAL     PPOPFRTIES    OF    NITROGEN 


TEMPERATURE     DENSITY 
OEG.    R         LB/CU    -T 


VIOH/OV)  V<DP/DUI        -V<0P/DVI 

P  V  T 

BTU/LB  PSIA-CU    FT/BTU       PSIA 


(OV/DTI/J  THERMAL  VISCOSITY 

P     CONDUCTIVITY 
1/OEG.     R       8TU/FT-HR-R    LB/FT-SEC 


54.  02 
53.35 
52.65 
51.92 
51.16 
140.0  50.36 

145.0  ".9.56 

150. 0  1.8.71 

154.000       1.8.02 


115. 
120. 
125. 
130. 
135. 


15"! 

000 

0 

6444 

155 

0 

0 

6390 

160 

0 

0 

il.O 

165 

0 

0 

5913 

170 

0 

0 

5705 

175 

0 

0 

5513 

180 

0 

0 

5335 

185 

0 

0 

5169 

190 

0 

0 

5015 

200 

0 

0 

1.735 

205 

0 

0 

1.607 

210 

0 

0 

4487 

215 

0 

0 

1.373 

220 

0 

0 

1.266 

225 

0 

0 

.1.163 

230 

0 

0 

•.066 

235 

0 

0 

3971. 

2".0 

0 

0 

3885 

245 

0 

0 

3801 

250 

0 

0 

3721 

255 

0 

0 

361.1. 

260 

0 

0 

3570 

265 

0 

0 

3500 

270 

0 

0 

31.32 

275 

0 

0 

3367 

280 

0 

0 

3301. 

285 

0 

0 

321.1. 

290 

0 

0 

3186 

295 

0 

0 

3130 

300 

0 

0 

3076 

310 

0 

0 

2971. 

320 

0 

0 

2878 

330 

0 

0 

2789 

340 

0 

0 

2705 

350 

0 

0 

2626 

360 

0 

0 

2551 

370 

0 

0 

21.81 

380 

0 

0 

21.11. 

390 

0 

0 

2352 

500.0 
510.0 

520.0 
530.0 
51.0.0 
550.0 
560.0 
570.0 
580.0 
590.0 
600.0 
700.0 

800.0 
900.0 
1000.0 
1500.0 
2000.0 
2500.0 
3000.0 
3500.0 


0. 2161 
0.2130 
0.2081 
0.20  31. 
0.1990 
0.191.7 
0.  1906 
0.1867 
O. 1829 
0. 1793 

0.1758 
0.1725 
0.1693 
0 . 1662 
0.1632 
0 . 1603 
0.1575 
0.151.9 
0.  1523 


.111.1 

.  1011. 
.09127 
.06085 
.  01*565 
.03652 
.0301.'. 
.02609 


195. 
186. 
179. 
171. 
163. 
155. 
11.7. 


37.7 
39.1 


101.. 0 
106.0 
109.0 
111.0 
114.0 
116.0 
119.0 
121.0 
124.  0 
126.0 

129.0 
131.0 
134.0 
136.0 
139.0 
141.0 
144.0 
146.0 
149.0 
174.0 

200.0 
227.0 
255.0 


2.12 
2.09 
1.93 


10400  0.0 
87700.0 
75100.0 
6  4800.0 
56200.0 
49000.0 
4  2700.0 
37300.0 
33400.0 


34.7 
34.7 
34.8 
34.8 
34.6 
34.8 
34.9 
34.9 
34.9 
34.9 

34.9 


35.0 
35.0 
35.0 
35.0 
35.0 
35.0 
35.0 
35.0 


35.0 
35.0 


0 

00241 

0 

.0940 

19 

8 

0 

00256 

0 

.0909 

16 

s 

0 

.00271 

0 

.0876 

14 

6 

0 

00287 

0 

.0646 

13 

1 

0 

.00302 

0 

.0814 

11 

9 

0 

.00319 

0 

.0783 

10 

9 

0 

00336 

0 

.0752 

9 

87 

0 

.00354 

0 

.0721 

9 

10 

0 

00370 

0 

.0697 

8 

53 

0 

00829 

0 

.00499 

0 

405 

0 

00819 

0 

.00502 

0 

40  8 

0 

00774 

0 

.00516 

0 

419 

0 

00735 

0 

.00530 

0 

431 

0 

.00700 

0 

.00545 

0 

443 

11 

00670 

0 

.00559 

0 

454 

0 

00642 

0 

.00573 

0 

466 

0 

00618 

0 

.00586 

0 

478 

0 

00595 

0 

.00602 

0 

49  0 

0 

00555 

0 

00631 

0 

514 

0 

00536 

0 

.00645 

0 

526 

0 

00521 

0 

.00660 

0 

538 

0 

00506 

0 

.0  06  74 

0 

549 

0 

0D492 

0 

.00689 

0 

561 

1 

00479 

0 

.00703 

0 

573 

0 

00466 

0 

.00717 

0 

58  5 

0 

00454 

0 

00732 

D 

596 

0 

.00443 

0 

.00746 

0 

608 

0 

00433 

0 

.00760 

0 

620 

0 

.00423 

0 

.00774 

0 

631 

0 

00413 

0 

.00788 

0 

643 

0 

00404 

0 

00802 

0 

654 

0 

00395 

0 

00816 

0 

665 

0 

00387 

0 

00030 

0 

677 

0 

00379 

0 

.00844 

0 

688 

0 

00372 

0 

00858 

0 

699 

0 

0036-. 

0 

00872 

0 

710 

0 

00358 

0 

00885 

0 

721 

0 

00351 

0 

.00899 

0 

733 

0 

00344 

0 

00913 

0 

744 

0 

00332 

0 

00940 

0 

765 

0 

00321 

0 

00967 

0 

787 

0 

00311 

0 

00993 

0 

808 

0 

00301 

0 

0102 

0 

829 

0 

00292 

0 

.0105 

0 

850 

0 

00283 

0 

0107 

0 

871 

0 

00275 

0 

0110 

0 

892 

0 

00268 

0 

0112 

0 

912 

0 

00261 

0 

0115 

0 

932 

0 

00254 

0 

0117 

0 

952 

0 

00247 

0 

0120 

0 

971 

0 

00241 

0 

0122 

0 

991 

0 

00235 

0 

0125 

1 

01 

0 

00230 

0 

0127 

1 

03 

0 

00225 

0 

0130 

1 

05 

0 

00220 

0 

0132 

1 

07 

0 

00215 

0 

0134 

1 

09 

0 

00210 

0 

0137 

1 

10 

0 

00206 

0 

0139 

1 

12 

0 

00202 

0 

0141 

1 

14 

0 

00197 

0 

0143 

1 

16 

0 

00194 

0 

0146 

1 

18 

0 

00190 

0 

0146 

1 

19 

0 

00186 

0 

0150 

1 

21 

0 

00183 

0 

0152 

1 

23 

0 

00180 

0 

0155 

1 

25 

0 

00176 

0 

0157 

1 

26 

0 

00173 

0 

0159 

1 

28 

0 

00170 

0 

0161 

1 

30 

0 

00167 

0 

0163 

1 

31 

0 

00143 

0 

0184 

1 

47 

0 

00125 

0 

0204 

1 

62 

0 

00111 

0 

0224 

1 

76 

0 

00100 

0 

0243 

1 

89 

0 

000666 

0 

000500 

0 

000400 

0 

000333 

0 

000266 

THERMAL 

DIELECTRIC 

PRANDTL 

OIFFUSIVITY 

CONSTANT 

NUMBER 

SQ    FT/HR 

0.00370 

1.46543 

3.57 

0.00354 

1.45903 

3.20 

0.00343 

1.45234 

2.92 

0.00333 

1.44537 

2.72 

0.00324 

1.43814 

2.59 

0.00315 

1.43065 

2.47 

0.00306 

1.42290 

2.34 

0.00297 

1.41490 

2.26 

0.00289 

1.40832 

2.21 

0.0271 

1.00486 

0.837 

0  .  0  2  75 

1.00482 

0.834 

0.0299 

1.00463 

0.821 

0.0324 

1.00446 

O.810 

0.0349 

1.00430 

0.801 

0.0374 

1.00416 

0.793 

0.04DO 

1.00402 

0.787 

0.0426 

1.00390 

0.782 

0.0453 

1.00378 

0.777 

0.0508 

1.00357 

0.7  69 

0.0536 

1.00347 

0.766 

0.0565 

1.00338 

0.763 

0.0594 

1 .  0  0  33  0 

0.761 

0.0624 

1.00322 

0.759 

0.0655 

1.00314 

0.757 

0.0666 

1.00306 

0.7  55 

0.0717 

1.00300 

0.753 

0.0750 

1.00293 

0.752 

0.0782 

1.00287 

D.750 

0.0615 

1.00280 

0.7  49 

0.0849 

1.00275 

0.748 

0.0883 

1.00269 

0.747 

0.0913 

1.00264 

0.7  46 

0.0953 

1.00259 

0.745 

0.0989 

1  .00254 

0.744 

0.103 

1.00249 

0.743 

0.106 

1.00244 

0.742 

0.110 

1.00240 

0.741 

0.114 

1.00236 

0.741 

0.118 

1.00232 

0.740 

0.125 

1.00224 

0.739 

0.133 

1.00217 

0.737 

0.142 

1.00210 

0.7  36 

0.150 

1.00204 

0.7  35 

0.159 

1.0O198 

0.734 

0.168 

1.00192 

0.733 

0.177 

1.00187 

0.733 

0.186 

1.00182 

0.732 

0.195 

1.00177 

0.7  31 

0.205 

1.00173 

0.730 

D.214 

1.00168 

0.730 

0.224 

1.00164 

0.7  29 

0.234 

1.00160 

0.729 

0.245 

1.00157 

0.728 

0.255 

1.00153 

0.727 

0.266 

1.00150 

0.727 

0.276 

1.00147 

0.726 

0.287 

1.00144 

0.7  26 

0.296 

1.00141 

0.7  26 

0.310 

1.00138 

0.725 

0.321 

1.00135 

0.725 

0.332 

1.00132 

0.724 

0.344 

1.00130 

0.724 

0.356 

1.00128 

0.723 

0.366 

1.00125 

0.723 

0.360 

1.00123 

0.723 

0.392 

1.00121 

0.722 

0.405 

1.00119 

0.722 

0.418 

1.00117 

0.722 

0.430 

1.00115 

0.721 

0.565 

1.00098 

0.718 

1.00086 
1.00076 
1.00069 


TWO-PHASE    BOUNDARY 


THERMODYNAMIC    PROPERTIES    OF    NITROGEN 


40    P5IA 

ISOBAR 

EMPERATURE       VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTHALPY 

ENTROPY 

CV 

CP 

VELOCITY 

DERIVATIVE 

DERIVATIVE 

ENERGY 

OF    SOUND 

OEG.    R 

CU    FT/. 8 

CU    FT-PSIA/LB 

PSIA/R 

8TU/LB 

BTU/L8 

3TU/LB-R 

BTU    /    LB    -R 

FT/SEC 

115.0 

0.01851 

1920.0 

250.0 

-64.09 

-63.95 

0.5854 

0.2328 

0.4703 

4236.0 

120.0 

0.01874 

1650.0 

225.0 

-61.71 

-61.57 

0.6056 

0.2417 

0.4810 

3895.0 

125.0 

0.01899 

1430.0 

204.  0 

-59.29 

-59.15 

0.6254 

0.2440 

0.4866 

3631.0 

130.0 

0.0192b 

1250.0 

186.0 

-56.65 

-56.71 

0.6445 

0.2430 

0.4695 

3413.0 

135.0 

0.01954 

110O.0 

170.0 

-54.40 

-54.26 

0.6630 

0.2405 

0.4912 

3226.0 

mo. a 

0.019S5 

973.0 

156.0 

-51.95 

-51.80 

0.6809 

0.2374 

0.4928 

3059.0 

11.5.0 

0.02018 

863.0 

143.0 

-49.48 

-49.33 

0.6983 

0.2344 

0.4949 

2906.0 

150.0 

0.02053 

766.0 

132.0 

-47.00 

-46.85 

0.7151 

0.2316 

0.4981 

2  76  3.0 

155.0 

0.02090 

679.0 

122.0 

-44.50 

-44.35 

0.7315 

0.2292 

0.5025 

2627.0 

156.500 

0. 02103 

654.0 

119.0 

-43.72 

-43.57 

0.7365 

0.2286 

0.5043 

2586.0 

156.500 

1.369 

49.5 

0.30  3 

25.81 

35.95 

1.245 

0.1899 

0.2904 

592.7 

160.0 

1.408 

51.4 

0.29  3 

26.51 

36.94 

1.251 

0.1887 

0.2867 

601.5 

165.0 

1.464 

54.0 

0.280 

27.52 

38.36 

1.260 

0.1872 

0.2820 

613.8 

170.0 

1.519 

56.5 

0.268 

28.51 

39.77 

1.268 

0.1860 

0.2782 

62  5.6 

175.0 

1.574 

58.9 

0.25  7 

29.49 

41.15 

1.276 

0.1849 

0.2750 

637.0 

180.0 

1.628 

61.3 

0.247 

30.46 

42.52 

1.284 

0.1840 

0.2723 

648.1 

1S5.D 

1.681 

63.6 

0.239 

31.42 

43.87 

1.291 

0. 1833 

0.2699 

658.9 

190.0 

1.734 

65.9 

0.231 

32.3  7 

45.22 

1.299 

0.1626 

0.2679 

669.4 

200. 0 

1.838 

70.4 

0.216 

34.26 

47.88 

1.312 

0.1816 

0.2647 

689.7 

205.0 

1.890 

72.7 

0.210 

35.20 

49.20 

1.319 

0.1812 

0.2633 

699.5 

210.0 

1.941 

74.9 

0.204 

36.13 

50.51 

1.325 

0.1808 

0.2621 

709.2 

215.0 

1.992 

77.0 

0.196 

37.06 

51.82 

1.331 

0.1805 

0.2611 

718.6 

220.0 

2.043 

79.2 

0.193 

37.99 

53.12 

1.337 

0.  1802 

0.2602 

727.9 

225.0 

2.094 

61.3 

0.188 

38.91 

54.42 

1.343 

0.1799 

0.2593 

73  7.0 

230.0 

2.145 

83.5 

0.183 

39.83 

55.72 

1.349 

0.1797 

0.2586 

746.0 

235.0 

2.195 

85.6 

0.179 

40.75 

57.01 

1.354 

0.1795 

0.2579 

75  4.8 

240.0 

2.245 

67.7 

0.175 

41.66 

53.29 

1.360 

0.1793 

0.2573 

763.5 

245.0 

2.295 

89.8 

0.171 

42.58 

59.58 

1.365 

0.1792 

0.2567 

772.1 

250.0 

2.345 

91.9 

0.167 

43.49 

60.86 

1.370 

0.1790 

0.2562 

78  0.5 

255.0 

2.395 

94.0 

0.163 

44.40 

62.14 

1.375 

0.1789 

0.2558 

78  8.8 

260.0 

2.445 

96.0 

0.16  0 

45.31 

63.42 

1.380 

0.1788 

0.2553 

79  7.1 

265.0 

2.495 

98.1 

0.156 

46.22 

64.70 

1.385 

0.1787 

0.2549 

805.2 

270.0 

2.544 

100.0 

0.153 

47.12 

65.97 

1.390 

0.1786 

0.2546 

813.2 

275.0 

2.594 

102.0 

0.15  0 

48.03 

67.24 

1.395 

0.1785 

0.2543 

821.2 

280.  a 

2.643 

104.0 

0.14  7 

48.93 

68.51 

1.399 

0.1784 

0.2540 

829.0 

285.0 

2.693 

106.0 

0.145 

49.84 

69.78 

1.404 

0.  1784 

0.2537 

836.8 

290.0 

2.742 

108.0 

0.142 

50.74 

71.05 

1.406 

0.1783 

0.2534 

844.4 

295.0 

2.791 

110.0 

0.13  9 

51.64 

72.31 

1.412 

0.1762 

0.2532 

852.0 

300.0 

2.840 

112.0 

0.137 

52.54 

73.58 

1.417 

0.1782 

0.2529 

859.5 

310.0 

2.939 

116.0 

0.132 

54.34 

76.11 

1.425 

0.1781 

0.2525 

874.3 

320.0 

3.037 

120.0 

0.12  8 

56.14 

78.63 

1.433 

0.1780 

0.2522 

888.8 

330.0 

3.135 

124.0 

0.12  4 

57.93 

81.15 

1.441 

0.1779 

0.2519 

903.1 

340.0 

3.232 

128.0 

0.12  0 

59.73 

83.67 

1.448 

0.1779 

0.2516 

917.1 

350.0 

3.330 

132.0 

0.116 

61.52 

86.18 

1.455 

0.1778 

0.2513 

930.9 

360.0 

3.427 

136.0 

0.113 

63.31 

88.70 

1.463 

0.1778 

0.2511 

944.4 

370.0 

3.525 

140.0 

0.110 

65.10 

91.21 

1.469 

0.1777 

0.2509 

95  7.8 

380.0 

3.622 

144.0 

0.107 

66.89 

93.71 

1.476 

0.1777 

0.2507 

970.9 

390.0 

3.719 

148.0 

0.104 

68.6  7 

96.22 

1.483 

0.1777 

0.2506 

98  3.8 

400.0 

3.816 

152.0 

0.  101 

70.46 

98.73 

1.489 

0.1776 

0.2504 

99  7.0 

410.0 

3.913 

156.0 

0.0968 

72.25 

101.2 

1.495 

0.1776 

0.2503 

1009.0 

420.0 

4.010 

160.0 

0.0963 

74.03 

103.7 

1.501 

0.1776 

0.2502 

1022.0 

430.0 

4.107 

164.0 

0.0940 

75.81 

106.2 

1.507 

0. 1776 

0.2501 

1034.0 

440.0 

4.204 

166.0 

0.0919 

77.60 

103.7 

1.513 

0.1776 

0.2500 

1046.0 

450.0 

4.300 

172.0 

0.0898 

79.38 

111.2 

1.518 

0.1775 

0.2499 

1058.0 

460.0 

4.397 

176.0 

0.08  78 

81.16 

113.7 

1.524 

0.1775 

0.2498 

1070.0 

470.0 

4.494 

179.0 

0.0859 

82.94 

116.2 

1.529 

0.1775 

0.2497 

1081.0 

480.0 

4.590 

163.0 

0.0840 

84.73 

118.7 

1.535 

0.1775 

0.2497 

1093.0 

490.0 

4.68  7 

187.0 

0.0823 

86.51 

121.2 

1.540 

0.1775 

0.2496 

1104.0 

500.0 

4.783 

191.0 

0.0806 

88.29 

123.7 

1.545 

0.1775 

0.2495 

1116.0 

510.0 

4.880 

195.0 

0.0790 

90.07 

126.2 

1.550 

0.1775 

0.2495 

1127.0 

520.0 

4.976 

199.0 

0.0775 

91.85 

128.7 

1.555 

0.1775 

0.2495 

1138.0 

530.0 

5.073 

203.0 

0.0760 

93.63 

131.2 

1.559 

0.1775 

0.2494 

1149.0 

540.0 

5.169 

207.0 

0.0745 

95.41 

133.7 

1.564 

0.1775 

0.2494 

116  0.0 

550.0 

5.265 

211.0 

0.0732 

97.19 

136.2 

1.566 

0.1776 

0.2494 

1170.0 

560.0 

5.362 

214.0 

0.0718 

98.97 

138.7 

1.573 

0.1776 

0.2493 

1181.0 

570.0 

5.458 

218.0 

0.070b 

100.7 

141.2 

1.577 

0.1776 

0.2493 

1192.0 

580.0 

5.554 

222.0 

0.0693 

102.5 

143.7 

1.582 

0.1776 

0.2493 

1202.0 

590.0 

5.651 

226.0 

0.0681 

104.3 

146.2 

1.586 

0.1777 

0.2493 

1212.0 

600.0 

5.747 

230.0 

0.0670 

106.1 

143.7 

1.590 

0.1777 

0.2493 

122  3.0 

700.0 

6.708 

269.0 

0.0573 

123.9 

173.6 

1.629 

0.1783 

0.2497 

1320.0 

600.0 

7.669 

307.0 

0. 0501 

141.8 

193.6 

1.662 

0.1795 

0.2507 

1410.0 

900.0 

8.629 

346.0 

0.0445 

159.9 

223.8 

1.692 

0.1812 

0.2524 

1493.0 

1000.0 

9.588 

384.0 

0.0401 

178.1 

249.1 

1.718 

0. 1835 

0.2547 

1571.0 

1500.0 

14.38 

576.0 

0.0267 

273.6 

3B0.1 

1.824 

0.1987 

0.2697 

1903.0 

2000.0 

19.17 

767.0 

0.0200 

376.6 

518.6 

1.904 

0.2125 

0.2835 

2178.0 

2500.0 

2  3.96 

959.0 

0.0160 

485.5 

662.9 

1.968 

0.2225 

0.2934 

2  421.0 

3000.0 

28.75 

1150.0 

0.0133 

598.5 

811.5 

2.022 

0.2293 

0.3002 

2  64  2.0 

35  0  0.0 

33.54 

1340.0 

0.0114 

714.4 

962.8 

2.069 

0.2340 

0.3050 

2847.0 

•       THO-PHASE    BOU 

NOARY 

52 

40    PSIA    ISOBAR 


ERHOPHYSICAL     PROPERTIES    OF    NITROGEN 


TEMPERATURE    OENSITY 
OEG.    P.         L8/GU   -T 


K(OH/OK)p  l/(DP/OU)v    -\MOP/OmT 

BTU/LB  PSIA-CU    FT/BTU       PSI A 


IO(/DTy*         THERHAL 

CONDUCTIVITY 
1/OEG.     R       BTU/FT-HR-R 


LB/FT-SEC 


THERHAL  DIELECTRIC 

DIFFUSIYITY       CONSTANT 
SQ    FT/HR 


115.0 
120.0 
125.0 
130.0 
135.0 
1  ".0.0 
11.5.0 
150.0 
155.0 


160.0 
165.0 
170.0 
175.0 
180.0 
185.0 
190.0 
200.0 
205.0 

210.0 
215.0 
220.0 
225.0 
230.0 
235.0 
2  40.0 
245.0 
250.0 
255.0 

260.0 
265.0 
270.0 
275.0 
280.0 
285.0 
290.0 
295.0 
300.0 
310.0 


350.0 
360.0 
370.0 
380.0 
390.0 
1.00.0 
410.0 

420.0 


470.0 
480.0 
490.0 
500.0 
510.0 


550. 
560. 
570. 


700.0 

800.0 
900.0 
1000.0 
1500.0 
2000.0 
2500.0 
3000.0 
3500.0 


54.02 
53.35 
52.66 
51.93 
51.17 
50.38 
49.57 
48.72 
4  7.84 
47.56 


0.7304 
0.7101 
0.6829 
0.6581 
0.6354 
0.6144 
0.5949 
0.5768 
0.5441 
0.5292 


0.5152 
0.5019 
0.4894 
0.4776 
0.4663 
0.4556 
0 . 4454 
0.4357 
0.4264 
0.4175 

0.4090 
0.4008 
0.3930 
0.3855 
0.3783 
0.3714 
0.3647 
0.3583 
0.3521 
0. 3403 

0.3293 
0.3190 
0.3094 
0.3003 
0.2918 
0.2837 
0.2761 
0.2689 


195. 
188. 
180. 
171. 
163. 
155. 


13.8 
13.0 


104000. 
87800. 
75100. 
64800. 
56200. 
49000. 
42800. 
37300. 
32500. 
31100. 


0 

.2621 

98 

5 

0 

.2556 

101 

0 

0 

.2494 

104 

0 

0 

.2435 

106 

0 

0 

.2379 

109 

0 

0 

.2325 

111 

0 

0 

.2274 

114 

0 

0 

.2225 

116 

0 

0 

.2179 

119 

0 

0 

.2134 

121 

0 

0 

2091 

124 

0 

0 

.2049 

126 

0 

0 

2010 

129 

0 

0 

.1971 

131 

n 

0 

1935 

134 

0 

0 

1899 

136 

0 

0 

.1865 

139 

0 

0 

.1832 

141 

0 

0 

.18  0  0 

144 

D 

0 

.1770 

146 

0 

0 

.1740 

149 

0 

0 

1491 

174 

0 

0 

.1304 

200 

0 

0 

.1159 

227 

0 

0 

.1043 

255 

0 

0 

.0695. 

405 

0 

0 

.05216 

567 

0 

0 

.04174 

734 

0 

0 

.03479 

901 

0 

0 

.02982 

1070 

0 

0- 

=HASE  SOU 

NOARY 

2.19 
2.18 
2.18 
2.18 
2.18 
2.18 
2.18 
2.18 


38.3 
38.5 


39.7 
39.8 


0.00241 
0.00256 
0.00271 
0.00286 
0.00302 
0.00313 
0.00335 
0.00354 
0.00374 
0.00381 

0.00836 
0.00802 
0.00758 
0.00720 
0.00687 
0.00657 
0.00630 
0.00606 


0.00529 
0.00513 
0. 00493 
0.00484 
0.00471 
0.00453 
0.00447 
0.00436 
0.00426 
0.00416 

0.00407 
0.00398 
0.00390 
0.00382 
0.00374 
0.00366 
0.00359 
0.00353 
0.00346 
0.00334 

0.00322 
0.00312 
0. 00302 
0.00293 
0.00284 
0.00276 
0.00263 
0.00261 
0.00254 
0.00248 

0.00242 
0.00236 
0.00230 
0.00225 
0.00220 
0.00215 
0.00210 
0. 00206 
0.00202 
0.00193 

0.00194 
0. 00190 
0.00186 
0.00183 
0. 00180 
0.00176 
0.00173 
0.00170 
0.00167 
0.00143 

0.00125 

0.00111 

0.00100 

0.000666 

0.000500 

0. 0004JO 

0.000333 

0.000236 


0 

.0909 

16 

a 

0 

.0878 

14 

6 

0 

.0646 

13 

1 

0 

.0815 

11 

.9 

0 

.0783 

10 

9 

0 

.0752 

9 

87 

0 

.0721 

9 

11 

0 

.0691 

8 

39 

0 

.0681 

8 

18 

0 

.00511 

0 

414 

0 

.00520 

0 

421 

0 

.00534 

0 

433 

0 

.00548 

0 

445 

0 

.00563 

0 

456 

0 

.00577 

0 

468 

D 

.00591 

0 

48  0 

0 

.00605 

0 

492 

0 

.00634 

0 

516 

0 

.00648 

0 

527 

0 

.00663 

0 

539 

0 

.00677 

0 

551 

0 

00691 

0 

563 

0 

00706 

0 

574 

0 

.00720 

0 

586 

0 

.00734 

0 

598 

0 

.00748 

0 

609 

0 

.00762 

0 

621 

0 

D0776 

0 

632 

0 

00790 

0 

644 

0 

00804 

0 

655 

0 

00818 

0 

667 

0 

00832 

0 

678 

0 

00846 

0 

689 

0 

00860 

0 

700 

0 

00874 

0 

711 

0 

00887 

0 

72  3 

D 

00901 

0 

734 

0 

00915 

0 

745 

0 

0  0942 

0 

766 

0 

00969 

0 

788 

0 

0100 

0 

809 

0 

0102 

0 

830 

0 

0105 

0 

851 

D 

0107 

0 

872 

3 

0110 

0 

892 

0 

0112 

0 

913 

0 

0115 

0 

933 

0 

0117 

0 

953 

0 

0120 

0 

972 

.0122 
.0125 
.0127 
.0130 
.0132 
.0134 
.0137 
.0139 
.0141 


0.0146 
0.0143 
0.0150 
0.0153 
0.0155 
0.0157 
0.0159 
0.0 161 
0.016S 
0.018.. 


0.0204 
0  .0224 
0.024J 


.00343 
.00333 
.00324 
.00315 
.00  30  7 
.00237 
.0028  7 
.00284 


0.0256 
0.0277 
0.0299 
0.0322 
0.0345 
0.0368 
0.0392 
0.0440 
0.0465 

0.0491 
0.0517 
0.0543 
0.0570 
0.0597 
0.0625 
0.0653 
0.0682 
0.0711 
O.0740 

0.0770 
0.0801 
0.08  32 
0.0863 
0.0695 
0.0927 
0.0960 
0.0993 
0.103 
0.110 

0.117 
0.124 
0.131 
0.139 
0.147 
0.154 
0.162 
0.171 
0.179 
0.183 

0.196 
0.205 
0.214 
0.223 
0.232 
0.242 
0.251 
0.261 
0.271 
0.281 

0.291 
0.301 
0.312 
0.322 
0.333 
0.343 
0.354 
0.365 
0.377 
0.495 

0.62  5 
0.765 
0.915 


1.46546 
1.45906 
1.45237 
1.44541 
1.43818 
1.43070 
1.42296 
1.41496 
1.40668 
1.40405 

1.00551 
1.00536 
1.00515 
1.00496 
1.00479 
1.00463 
1.00449 
1.00435 
1.00410 
1.00399 

1.00388 
1.00378 
1.00369 
1.00360 
1.00352 
1.00343 
1.00336 
1.00328 
1.00321 
1.00315 

1.00308 
1.00302 
1.00296 
1.00291 
1.00285 
1.00280 
1.00275 
1.00270 
1.00265 
1.00256 

1.00248 
1.00240 
1.00233 
1.00226 
1.00220 
1.00214 
1.00208 
1.00203 
1.00197 
1.00193 

1.00188 
1.00183 
1.00179 
1.00175 
1.00171 
1.00168 
1.00154 
1.00161 
1.00157 
1.00154 

1.00151 
1.00149 
1.00146 
1.00143 
1.00140 
1.00138 
1.00136 
1.00133 
1.00131 
1.00112 

1.00098 
1.00087 
1.00079 


0.836 
0.823 
0.812 
0.803 
0.7  96 
0.7  89 
0.784 
0.775 
0.771 

0.768 
0.765 
0.762 
0.760 
0.758 
0.7  56 
0.754 
0.753 
0.751 
0.750 

0.749 
0.748 
0.747 
0.746 
0.745 
0.744 
0.743 
0.7  42 
0.741 
0.740 

0.739 
0.737 
0.7  36 
0.735 
0.734 
0.733 
0.733 
0.732 
0.731 
0.730 

0.730 
0.729 
0.728 
0.728 
0.727 
0.727 
0.726 
0.726 
0.725 
0.725 

0.725 


.723 
.723 
.723 
.722 
.722 
.722 
.719 


1.5    PSIA    IS08AR 


THERMODYNAMIC     PROPERTIES    OF    NITROGEN 


TEMPERATURE        VOLUME 


OEG.     R 

115.0 
120.0 
125.0 
130.0 
135.0 
1 1.0.0 
11.5.0 
150.0 
155.0 
158.900 

156.900 

160.0 

165.0 

170.0 

175.0 

180.0 

185.0 

190.0 

200.0 

205.0 

210.0 
215.0 
220.0 
225.0 
230.0 
235.0 
240.0 
21.5.0 
250.0 
255.0 

260.0 
265.0 
270.0 
275.0 
280.0 
265.0 
29D.0 
295.0 
300.0 
310.0 

320.0 

330.0 
3  40.0 
350.0 
360.0 
370.0 
360.0 
390.0 
1.00.0 

410.0 


490. 
500. 
510. 


540.0 
550.0 
560.0 
570.0 
580.0 
590.0 
600.0 
700.0 


1500. 
2000. 
2500. 
3000. 
3500. 


.01851 
.01874 
.01399 
.0192b 
.01954 
.01985 
.02017 
.02052 
. 02090 
.02121 


1.237 
1.268 
1.338 
1.387 
1.435 
1.483 
1.531 
1.625 
1.671 

1.  717 
1.763 
1.609 
1.854 
1.900 
1.945 
1.990 
2.035 
2.079 
2.124 

2.168 
2.213 
2.257 
2.301 
2.345 

2.  389 


.696 
.78  3 
.870 
.95  7 
.044 
.131 
.217 


3.563 
3.649 
3.735 
3.821 
3.907 
3.993 
4.079 
4.165 
4.251 
4.337 

4.423 
4.509 
4.594 
4.680 
4.766 
4.851 
4.937 
5.023 
5.108 


6.618 
7.671 
8.524 
12.78 
17.04 
21.  JO 
25.56 
29.81 


ISOTHERM 

DERIVATIVE 

CU  FT-PSIA/LE 

1920.0 
1650.0 
1430.0 
1250.0 
1100.0 

9  74.0 

864.0 

767.0 

680.0 

618.0 


ISOCHORE 

DERIVATIVE 

PSIA/R 


204 


93.5 

95.6 
97.7 
100.0 
102.0 
104.0 
106.0 
108. 0 
110.0 
112.0 
116.0 

120.0 
124.0 
128.0 
132.0 
136.0 
140.0 
144.0 
148.0 
152.0 
156.0 

160.0 
164.0 
168.0 
172.0 
175.0 
179.0 
183.0 
187.0 
191.0 
195.0 

199.0 
203.0 
207.0 
211.0 
214.0 
218.0 
222.0 
226.0 
230.0 
269.0 

307.0 

346.0 
384.0 
576.0 
768.0 
959.0 
1150.0 
1340.0 


186.0 
170.0 
156.0 
143.0 
132.0 
122.0 
114.0 


.33  7 
.321 
.30  7 
.294 
.28  2 
.272 
.26  3 


INTERNAL 
ENERGY 
BTU/LB 

-64.10 
-61.72 
-59.30 
-56.86 
-54.41 
-51.95 
-49.49 
-47.01 
-44.51 
-42.55 

26.03 
26.26 
27.29 
28.30 
29.29 
30.28 
31.25 
32.21 
34.12 
35.0  6 


0 

.231 

36, 

,00 

0 

.22  5 

36 

,94 

D 

.215 

37, 

.87 

0 

.213 

36 

.80 

0 

.208 

39 

,72 

0 

.20  3 

40, 

,64 

0 

.198 

41 

,56 

0 

,193 

42, 

,48 

0 

.189 

43 

,39 

0 

.185 

44 

,31 

0 

.18  1 

45 

,22 

0 

.177 

46, 

,13 

0 

.173 

47 

,04 

0 

.170 

47. 

,95 

0 

.  166 

48. 

,85 

0 

.163 

49, 

.76 

0 

.160 

50, 

,66 

0 

.157 

51. 

,57 

0 

,  154 

52 

.47 

0 

.14  9 

54, 

,27 

0 

.144 

56. 

,07 

0 

.14  0 

57 

,87 

0 

.135 

59, 

,67 

0 

.131 

61 

,46 

0 

.127 

63 

,26 

0 

.124 

65 

,05 

0 

,  120 

66, 

,84 

0 

.117 

68, 

,63 

0 

.114 

70 

,41 

0 

.  Ill 

72, 

,20 

0 

.109 

73, 

,99 

0 

.106 

75, 

,77 

0 

.103 

77, 

,56 

0 

.  101 

79. 

34 

0 

.0989 

81, 

,12 

0 

.0967 

82, 

,91 

0 

,0946 

84. 

,69 

0 

.0927 

86, 

,47 

0 

.0908 

68, 

.25 

0 

.0890 

90, 

.03 

0 

.0872 

91, 

.82 

0 

.0655 

93, 

.60 

0 

.08  39 

95, 

.38 

0 

,0824 

97, 

.16 

0, 

,0809 

98, 

,94 

0 

,0794 

100. 

7 

0 

,0781 

102. 

,5 

0 

,0767 

104. 

3 

0 

.0754 

106. 

1 

0 

,0645 

123. 

,9 

0. 

.0564 

141. 

6 

0, 

.0501 

159. 

8 

0. 

.0451 

178. 

1 

0 

,0300 

273. 

6 

0 

,0225 

376. 

6 

0 

,0180 

485. 

5 

0. 

.0150 

598. 

5 

0, 

,0129 

714. 

4 

BTU/LB 

-63.94 
-61.56 
-59.14 
-56.70 
-54.25 
-51.79 
-49.32 
-46.84 
-44.34 
-42.38 

36.24 


40.85 
42.24 
43.61 
44.97 
47.66 
48.99 


50.31 
51.63 
52.94 
54.25 
55.55 
56.85 
58.14 
59.43 
60.72 
62.01 

63.29 

64.57 
65.35 
67.12 
68.40 
69.67 
70.94 
72.21 


81.07 
83.59 
86.11 
83.62 
91.14 
93.65 
96.16 
96.67 
101.2 

103.7 
10o.2 
108.7 
111.2 
113.7 
116.2 
113.7 
121.2 
123.7 
126.2 


ENTROPY 

3TU/LB-R 

0.5653 
0.6056 
0.6253 


0.5962 
0.7150 
0.7314 


1.239 
1.241 
1.250 
1.259 
1.267 
1.275 
1.262 
1.269 
1.303 
1.310 

1.316 
1.322 
1.328 
1.334 
1.340 
1.345 
1.351 
1.356 
1.361 
1.367 

1.372 
1.376 

1.381 
1.386 
1.390 
1.395 
1.399 
1.404 
1.406 
1.416 


191 

,6 

223, 

,8 

249, 

.1 

380. 

,1 

518. 

,6 

663. 

.0 

811, 

,5 

1.493 
1.499 
1.504 
1.510 
1.515 
1.521 
1.526 
1.531 
1.536 
1.541 

1.546 
1.551 
1.556 
1.560 
1.565 
1.569 
1.573 
1.576 
1.582 
1.620 

1.654 
1.663 
1.710 
1.816 
1.896 
1.960 


0.2441 
0.2431 
0.2406 
0.2375 
0.2344 
0.2317 
0. 2293 
0.2277 

0. 1908 
0.1904 
0.1686 
0.1672 
0.1860 
0.1650 
0.1841 
0.1834 
0.1622 
0.1817 

0.1613 

0.  1809 
0.1606 
0.1803 
0.  1800 
0.179  8 
0.1796 
0.1794 
0.1793 
0.1791 

0.1790 
0.1789 
0.1788 
0.1787 
0.1786 
0.1785 
0.1764 
0. 1784 


0.1761 
0.1760 
0. 1779 
0.1779 
0.1778 
0.1778 
0.1777 
0.1777 
0.1777 
0.1777 

0.1776 
0.1776 
0.1776 
0.1776 
0.1776 
0.1776 
0.1775 
0.1775 
0.1775 
0.1775 

0.1775 
0.1776 
0.1776 
0.1776 
0.1776 
0.1776 
0.1776 
0.1777 
0.1777 
0.1733 

0.1795 
0.  1812 
0.1835 
0.1987 
0.2125 
0.2225 
0. ?293 


2340 


CP 

VELOCITY 
OF    SOUND 

-R 

FT/SEC 

0 

.4702 

4235.0 

0 

,4610 

3895.0 

0 

.4865 

3631.0 

0 

,4894 

3413.0 

0 

.4911 

3226.0 

0 

.4927 

3059.0 

0 

.4948 

2907.0 

0 

.4979 

2764.0 

0 

.5024 

2628.0 

0 

.5070 

2525.0 

0 

.2945 

594.5 

0 

.2931 

59  7.4 

0 

.2875 

610.1 

3 

,2830 

62  2.3 

0, 

.2791 

63  4.0 

0 

.2759 

645.4 

0, 

.2732 

65  6.4 

0, 

.2708 

66  7.1 

0 

.2670 

68  7.7 

0, 

.2654 

69  7.7 

0 

,2641 

707.5 

0. 

.2629 

717.0 

0 

,2618 

726.4 

0 

.2608 

735.6 

0. 

.2600 

744.7 

0. 

.2592 

753.6 

0. 

.2585 

762.4 

0 

.2578 

771.0 

0. 

,2573 

77  9.5 

0. 

,2567 

787.9 

0. 

,2563 

796.2 

a. 

.2558 

804.4 

0, 

,2554 

812.5 

0. 

,2550 

82  0.5 

0 

.2547 

82  3.4 

a. 

.2544 

836.2 

0. 

.2541 

84  3.9 

0. 

.2538 

851.5 

a. 

,2535 

859.0 

0 

,2531 

873.9 

a. 

,2527 

88  3.5 

0 

.2523 

90  2.8 

0. 

.2520 

916.9 

0 

.2517 

93  0.7 

0, 

.2515 

944.3 

a. 

.2513 

957.6 

0. 

.2511 

970.8 

0. 

.2509 

983.8 

a. 

,2507 

99  7.0 

a. 

,2506 

1009.0 

0. 

,2504 

1022.0 

0. 

,2503 

1034.0 

0. 

.2502 

1046.0 

0 

.2501 

1058.0 

0. 

.2500 

1070.0 

0. 

,2499 

1062.0 

0. 

,2498 

1093.0 

0. 

,2498 

1105.0 

0. 

,2497 

1116.0 

0. 

,2497 

1127.0 

0, 

,2496 

1138.0 

0. 

.2496 

1149.0 

0, 

,2495 

116  0.0 

0, 

,2495 

1171.0 

0, 

,2495 

1181.0 

0, 

,2495 

1192.0 

0, 

.2494 

1202. D 

0, 

,2494 

1213.0 

0. 

.2494 

122  3.0 

0, 

.2498 

132  0.0 

0, 

.2508 

1410.0 

0, 

,2525 

1494.0 

0, 

,2547 

1571.0 

0. 

,2697 

1903.0 

0, 

2835 

2176.0 

0, 

.2934 

2421.0 

0, 

3002 

2  64  2.0 

0, 

3050 

2  84  7.0 

THO-PHASE    3GUM0Artr 


45    PSIA    ISOBAR 


THERMOPHYSICAL     PROPERTIES    OF    NITROGEN 


TEMPERATURE    OENSITY 
OEG.    R         LB/CU   FT 


V(OH/OOp  V(DP/OU>v    -V<DP/OVlT 

BTU/LB         PSIA-CU    FT/BTU       PSIA 


(OV/OTL/V  THERMAL  VISCOSITY 

CONDUCTIVITY 
1/OEG.     P.       BTU/FT-HR-P    L8/FT-SEC 


THERMAL         OIELECTRIC 
OIFFUSIVITY       CONSTANT 
SO    FT/HR 


PRASDTL 
NUH8ER 


115.0 

54 

02 

195.0 

19.8 

104000.0 

0 

00241 

0 

.0941 

19.8 

0.00370 

1.46548 

3.57 

120.0 

53 

36 

168.0 

17.4 

87800.0 

0 

00256 

0 

.0910 

16.8 

0.00354 

1.45909 

3.21 

125.0 

52 

66 

180.0 

15.8 

7520  0.0 

0 

.00271 

0 

.0873 

14.6 

0.00343 

1.45240 

2.92 

130.0 

51 

93 

171.0 

14.7 

64900.0 

0 

00286 

0 

.0846 

13.1 

0  .  0  0  33  3 

1.44545 

2.72 

135.0 

51 

17 

163.0 

13.8 

56300.0 

0 

00302 

0 

.0815 

11.9 

0.00324 

1.43822 

2.59 

140.0 

50 

39 

155.0 

13.0 

49100.0 

0 

00313 

0 

.0783 

10.9 

0.00316 

1.43074 

2.47 

145.0 

49 

57 

148.0 

12.3 

428  0  0.0 

0 

00335 

0 

.0752 

9.68 

0.00307 

1.42301 

2.34 

150.0 

46 

73 

141.0 

11.7 

37400.0 

0 

00353 

0 

.0721 

9.11 

0.00297 

1.41502 

2.26 

155.0 

47 

85 

134.0 

11.1 

32500.0 

0 

00374 

0 

.0691 

8.40 

0.00287 

1.40675 

2.20 

156.900 

47 

14 

129.0 

10.6 

29100.0 

0 

00392 

0 

.0667 

7.67 

0.00279 

1.40010 

2.15 

156.900 

0 

8162 

34.9 

2.19 

40.3 

0 

00844 

0 

00521 

0.421 

0.0217 

1.00616 

0.856 

160.0 

0 

8037 

35.2 

2.19 

40.5 

0 

00833 

0 

.00524 

0.42  4 

0.0221 

1.00610 

0.852 

165.0 

0 

7767 

36.7 

2.19 

40.9 

0 

00784 

0 

00536 

0.43  5 

0.0241 

1.00586 

0.837 

170.0 

0 

7476 

38.2 

2.19 

41.3 

0 

00742 

0 

00552 

0.447 

0.0261 

1.00564 

0.824 

175.0 

0 

7211 

39.6 

2.19 

41.7 

0 

00705 

0 

0  0566 

0.45  8 

0.0281 

1.00544 

0.813 

160.0 

0 

6967 

41.0 

2.19 

42.0 

0 

00673 

0 

00580 

0.470 

0.0302 

1.00526 

0.805 

165.0 

0 

6741 

42.4 

2.19 

42.3 

0 

00644 

0 

00594 

0.432 

0.0323 

1.00509 

0.797 

190.0 

0 

6532 

43.8 

2.19 

42.5 

0 

00618 

0 

00609 

0.494 

0.0344 

1.00493 

0.791 

200.0 

0 

6155 

46.6 

2.19 

42.9 

0 

00573 

0 

00637 

0.517 

0.0338 

1.00464 

0.7  80 

205.0 

0 

5984 

47.9 

2.19 

43.0 

0 

00554 

0 

00651 

0.529 

0.0410 

1.00451 

0.776 

210.0 

0 

5823 

49.3 

2.19 

43.2 

0 

00536 

0 

00666 

0.541 

D.0433 

1 .  0  0  43  9 

0.772 

215.0 

0 

5671 

50.6 

2.19 

43.3 

0 

00519 

0 

00680 

0.553 

0.0456 

1.00428 

0.7  69 

220.0 

0 

5528 

52.0 

2.19 

43.4 

0 

00504 

0 

00694 

0.564 

0.0480 

1.00417 

0.7  66 

225.0 

0 

5393 

53.3 

2.19 

43.5 

0 

00489 

0 

00708 

0.576 

0.0504 

1 .  0  0  40  7 

0.7  63 

230.0 

0 

5264 

54.6 

2.19 

43.6 

0 

00476 

0 

00722 

0.538 

0.0528 

1 .  0  0  39  7 

0.761 

235.0 

0 

5142 

56.0 

2.19 

43.7 

0 

00463 

0 

00737 

0.599 

0.0553 

1.00388 

0.759 

240.0 

0 

5026 

57.3 

2.19 

43.6 

0 

00451 

0 

00751 

0.611 

0.0  5  78 

1.00379 

0.757 

245.0 

0 

4915 

58.6 

2.19 

43.9 

0 

00440 

0 

00765 

0.622 

0.0603 

1.00371 

0.755 

250.0 

0 

4809 

59.9 

2.19 

44.0 

0 

00429 

0 

00779 

0.634 

0.0629 

1.00363 

0.754 

255.0 

0 

4709 

61.2 

2.19 

44.0 

0 

00419 

0 

00793 

0.64  5 

0.0656 

1.00355 

0.752 

260.0 

0 

4612 

62.5 

2.19 

44.1 

0 

00410 

0 

00807 

0.657 

0.0683 

1.00348 

0.7  51 

265.0 

0 

4519 

63.8 

2.19 

44.1 

0 

00401 

0 

00821 

0.668 

0.0710 

1.00341 

0.750 

270.0 

0 

4431 

65.1 

2.19 

44.2 

0 

00392 

0 

00834 

0.679 

0.0737 

1.00334 

0.748 

275.0 

0 

4346 

66.4 

2.19 

44.2 

0 

00384 

0 

00846 

0.69  0 

0.0765 

1.00328 

0.7  47 

260.0 

0 

4264 

67.7 

2.19 

44.3 

0 

00376 

0 

00862 

0.702 

0.0794 

1.00321 

0.746 

295.0 

0 

4185 

69.0 

2.19 

44.3 

0 

00363 

0 

00876 

0.713 

0.0823 

1.00315 

0.7  45 

290.0 

0 

4109 

70.3 

2.19 

44.4 

0 

00361 

0 

00889 

0.724 

0.0652 

1.00310 

0.7  44 

295.0 

0 

4037 

71.6 

2.19 

44.4 

0 

00354 

0 

00903 

0.735 

0.0881 

1.00304 

0.743 

300.0 

0 

3966 

72.9 

2.16 

44.4 

0 

00343 

0 

00917 

0.746 

0.0911 

1.0  0  299 

0.743 

310.0 

0 

3833 

75.5 

2.18 

44.5 

0 

00335 

0 

00944 

0.767 

0.0973 

1.00289 

0.7  41 

320.0 

0 

3709 

76.0 

2.18 

44.5 

0 

00324 

0 

00970 

0.789 

0.104 

1.00280 

0.740 

330.0 

0 

3593 

80.6 

2.18 

44.6 

0 

00313 

0 

0100 

0.810 

0.110 

1.00271 

0.738 

340.0 

0 

3484 

83.2 

2.19 

44.6 

0 

00303 

0 

0102 

0.831 

0.117 

1.00263 

0.737 

350.0 

0 

3381 

85.7 

2.19 

44.7 

0 

00294 

0 

0105 

0.852 

0.123 

1.00255 

0.736 

360.0 

0 

3285 

88.3 

2.19 

44.7 

0 

00285 

0 

0103 

0.873 

0.130 

1.00248 

0.735 

370.0 

0 

3194 

90.8 

2.18 

44.7 

0 

00277 

0 

0110 

0.693 

0.137 

1.00241 

0.734 

360.0 

0 

3108 

93.3 

2.18 

44.3 

0 

00269 

0 

0113 

0.913 

0.144 

1.00234 

0.733 

390.0 

0 

3027 

95.9 

2.18 

44.8 

0 

00262 

0 

0115 

0.934 

0.152 

1.00228 

0.732 

400.0 

0 

2950 

98.4 

2.18 

44.8 

0 

00255 

0 

0118 

0.953 

0.159 

1.00222 

0.7  32 

410.0 

0 

2876 

101.0 

2.16 

44.8 

0 

00248 

0 

0120 

0.973 

0.167 

1.00217 

0.731 

420.0 

0 

2807 

103.0 

2.18 

44.8 

0 

00242 

0 

0123 

0.992 

0.174 

1.00211 

0.7  30 

430.0 

0 

2740 

106.0 

2.18 

44.9 

0 

00236 

0 

0125 

1.01 

0.182 

1.00206 

0.730 

440.0 

0 

2677 

109.0 

2.13 

44.9 

0 

00231 

0 

0127 

1.03 

0.190 

1.00202 

0.7  29 

450.0 

0 

2617 

111.0 

2.18 

44.9 

0 

00225 

0 

0130 

1.05 

0.198 

1.00197 

0.728 

460.0 

0 

2559 

114.0 

2.18 

44.9 

0 

00220 

0 

0132 

1.07 

0.207 

1.00193 

0.728 

470.0 

0 

2504 

116.0 

2.17 

44.9 

0 

00215 

0 

0134 

1.  09 

0.215 

1.00189 

0.727 

480.0 

0 

2451 

119.0 

2.17 

44.9 

0 

00211 

0 

0137 

1.11 

0.223 

1.00135 

0.727 

490.0 

0 

2401 

121.0 

2.17 

44.9 

0 

00206 

0 

0139 

1.12 

0.232 

1.00181 

0.726 

500.0 

0 

2352 

124.0 

2.17 

44.9 

0 

00202 

0 

0141 

1.14 

0.241 

1.00177 

0.726 

510.0 

0 

2306 

126.0 

2.17 

45.0 

0 

00198 

0 

0144 

1.  16 

0.250 

1.00174 

0.725 

520.0 

0 

2261 

129.0 

2.17 

45.0 

0 

00194 

0 

0146 

1.18 

0.259 

1.00170 

0.725 

530.0 

0 

2218 

131.0 

2.17 

45.0 

0 

00190 

0 

0148 

1.19 

0.268 

1.00167 

0.7  24 

540.0 

0 

2177 

134.0 

2.17 

45.0 

0 

00187 

0 

0150 

1.21 

0.277 

1.00164 

0.724 

550.0 

0 

2137 

136.0 

2.17 

45.0 

0 

00183 

0 

0153 

1.23 

0.286 

1.00161 

0.724 

560.0 

0 

2098 

139.0 

2.17 

45.0 

0 

00180 

0 

0155 

1.25 

0.296 

1.00158 

0.723 

570.0 

0 

2061 

141.0 

2.17 

45.0 

0 

00177 

0 

0157 

1.26 

0.305 

1.00155 

0.723 

580.0 

0 

2025 

144.0 

2.17 

45.0 

0 

00173 

0 

0159 

1.28 

0.315 

1.00153 

0.722 

590.0 

0 

1991 

146.0 

2.17 

45.0 

0 

00170 

0 

0161 

1.30 

0.325 

1.00150 

0.722 

600.0 

0 

1958 

149.0 

2.17 

45.0 

0 

00168 

0 

0163 

1.  31 

0.335 

1.00147 

0.722 

700.0 

0 

1677 

174.0 

2.16 

45.0 

0 

00143 

0 

0184 

1.47 

0.440 

1.00126 

0.719 

600.0 

0 

1467 

200.0 

2.14 

45.1 

0 

00125 

0 

0204 

1.62 

0.555 

1.00110 

0.716 

900.0 

0 

1304 

227.0 

2.12 

45.1 

0 

00111 

0 

0224 

1.76 

0.680 

1.00098 

0.715 

1000.0 

0 

1173 

255.0 

2.09 

45.1 

0 

00100 

0 

0243 

1.89 

0.814 

1.00038 

0.714 

15  0  0.0 

0 

07822 

405.0 

1.93 

45.1 

0 

000666 

2000.0 

0 

0586S 

567.0 

1.80 

45.0 

0 

000500 

2500.0 

0 

04695 

734.0 

1.72 

45.0 

0 

000400 

3000.0 

0 

03913 

901.0 

1.67 

45.0 

0 

000333 

3500.0 

0 

03354 

1070.0 

1.64 

45.0 

0 

000236 

THO-PHASE    30UM0AST 


50  psia  isobar 


THERMOOYNAHIC    PROPERTIES    OF     NITROGEN 


TEMPERATURE       VOLUM: 


115, 

,0 

0 

.01851 

120, 

,0 

0, 

,01474 

125 

.0 

0. 

,01393 

130, 

.0 

0 

.01925 

135, 

,0 

0 

.01954 

140 

,0 

0 

.01964 

11.5, 

,0 

0 

.02017 

150 

.0 

0 

. 02052 

155, 

,0 

0 

. 02090 

160 

.0 

0 

.02130 

161, 

.000 

0. 

.02139 

161 

,000 

1 

.109 

165, 

,0 

1 

.146 

170, 

.0 

1 

.  192 

175 

.0 

1 

.237 

ISO, 

,0 

1 

.281 

165 

.0 

1 

.325 

190 

.0 

1 

.369 

200, 

,0 

1 

.454 

205. 

,0 

1, 

.496 

210, 

,0 

1 

.538 

215. 

,0 

1, 

,580 

220, 

,0 

1, 

,621 

225, 

,0 

1, 

,663 

230. 

,0 

1, 

,  704 

235. 

,0 

1, 

,  745 

240, 

,0 

1, 

,765 

245. 

,0 

1, 

.826 

250, 

,0 

1, 

.866 

255. 

,0 

1 

.907 

260. 

,0 

1, 

.947 

265. 

.0 

1, 

,987 

270. 

,0 

2, 

,027 

275. 

.0 

2, 

,067 

260, 

,0 

2, 

.107 

265, 

,0 

2, 

,147 

290. 

,0 

2, 

,167 

295, 

,0 

2, 

.226 

300. 

,0 

2, 

,266 

310, 

,0 

2, 

.345 

320, 

0 

2, 

,424 

330, 

.0 

2 

,502 

340. 

,0 

2, 

.581 

350, 

,0 

2, 

,65  9 

360, 

1) 

2, 

,738 

370. 

,0 

2, 

.816 

360, 

,0 

2. 

.894 

390. 

,0 

2, 

,972 

E»00 . 

,0 

3, 

,050 

410. 

0 

3, 

,128 

<>20, 

,0 

3, 

,205 

430. 

0 

3. 

283 

440. 

,0 

3, 

,361 

450, 

,0 

3. 

,438 

ISOTHERH 
DERIVATIVE 
CU    FI/.B       CU    FT-PSIA/L 


1430.0 


490.0 
500.0 
510.0 

520.0 
530.0 
540.0 
550.0 
560.0 
570.0 
580.0 
590.0 
600.0 
700.0 

800.0 

900.0 
1000.0 
1500.0 
2000.0 
2500.0 
3000.0 
3500.0 


3.516 
3.593 
3.671 
3.748 
3.826 
3.903 

3.96  0 
4.057 
4.135 
4.212 
4.289 
4.366 
4.443 
4.521 
4.598 
5.368 

6.137 

6.905 
7.673 
11.51 
15.34 
19.17 
23.00 
26.83 


1250.0 
1100.0 
975.0 
865.0 
768.0 
661.0 
602.0 

566.0 


101. 
103. 
106. 
106. 
110. 
112. 
116. 


128. 
132. 
136. 

140. 


152.0 
156.0 

160.0 
164.0 
168.0 
171.0 
175.0 
179.0 
183.0 
167.0 
191.0 
195.0 

199.0 
203.0 
207.0 
211.0 
214.0 
218.0 
222.0 
226.0 
230.0 
269.0 

307.0 
346.0 
384.0 
576.0 
768.0 
959.0 
1150.0 


ISOCHOPE 

INTERNAL 

ENTHALPY 

DERIVATIVE 

ENERGY 

PSIA/R 

8TU/LB 

BTU/L9 

250.0 

-64.10 

-63.93 

225.0 

-61.72 

-61.55 

204.0 

-59.30 

-59.13 

186.0 

-56.87 

-56.69 

170.0 

-54.42 

-54.24 

156.0 

-51.96 

-51.78 

144.  0 

-49.50 

-49.31 

132.0 

-47.02 

-46.83 

122.0 

-44.52 

-44.33 

112.0 

-42.00 

-41.81 

110.0 

-41.47 

-41.27 

0.379 

26.23 

36.50 

0.364 

27.06 

37.67 

0.347 

28. oe 

39.12 

0.332 

29.09 

40.55 

0.319 

30.09 

41.96 

0.30  6 

31.07 

4  3.35 

0.29  5 

32.05 

44.72 

0.276 

33.57 

47.44 

0.26  7 

34.92 

48.78 

0.259 

35.87 

50.11 

0.25  2 

36.81 

51.44 

0.24  5 

37.75 

52.76 

0.238 

38.68 

54.07 

0.232 

39.61 

55.38 

0.22  6 

40.53 

56.69 

0.221 

41.46 

57.99 

0.216 

42.38 

59.29 

0.211 

43.30 

60.58 

0.206 

44.21 

61.87 

0.202 

45.13 

63.16 

0.197 

46.04 

64.44 

0.193 

46.95 

65.72 

0.169 

47.66 

67.00 

0.186 

48.77 

68.28 

0.182 

49.68 

69.56 

0.175 

50.59 

70.83 

0.175 

51.49 

72.11 

0.172 

52.40 

73.38 

0.16  6 

54.21 

75.92 

0.161 

56.01 

78.45 

0.155 

57.81 

80.98 

0.151 

59.61 

83.51 

0.146 

61.41 

86.03 

0.142 

63.20 

88.55 

0.138 

64.99 

91.07 

0.134 

66.79 

93.58 

0.130 

68.58 

95.09 

0.127 

70.37 

98.61 

0.124 

72.16 

101.1 

0.121 

73.94 

103.6 

0.118 

75.73 

106.1 

0.115 

77.52 

106.6 

0.112 

79.30 

111.1 

0.110 

81.09 

113.6 

0.108 

82.8  7 

116.1 

0.105 

84.65 

118.6 

0.103 

86.44 

121.1 

0.101 

88.22 

123.6 

0.0989 

90.00 

126.1 

0.0970 

91.78 

123.6 

0.0951 

93.57 

131.1 

0.0933 

95.35 

133.6 

0.0516 

97.13 

136.1 

0.0899 

98.91 

138.6 

0.0863 

100.7 

141.1 

0.0866 

102.5 

143.6 

0.0853 

104.3 

146.1 

0.0839 

106.0 

148.6 

0.0717 

123.9 

173.6 

0.0627 

141.8 

198.6 

0.0557 

159.6 

223.8 

0.0501 

178.1 

249.1 

0.0334 

273.6 

380.1 

0.0250 

376.6 

518.6 

0.0200 

485.5 

663.0 

0.0167 

598.5 

811.5 

ENTROPY 

8TU/LB-R 

0.5853 
0.6055 
0.6253 
0.6444 
0.6629 
0.6808 
0.6981 
0.7150 
0.7314 
0.7474 

0.7507 

1.234 

1.241 

1.250 

1.258 

1.266 

1.274 

1.281 

1.295 

1.302 

1.308 


1.348 
1.354 
1.359 

1.364 
1.369 
1.373 
1.378 
1.363 
1.387 
1.392 
1.396 
1.400 


•  09 


1.491 
1.497 
1.502 
1.508 
1.513 
1.519 
1.524 
1.529 
1.534 

1.539 
1.543 
1.548 
1.553 
1.557 
1.561 
1.566 
1.570 
1.574 
1.613 

1.646 
1.676 
1.703 
1.809 
1.888 
1.953 
2.007 
2.053 


0.2432 
0.2407 
0.2376 
0.2345 
0.2318 
0.2294 
0.3274 

0.2270 
0. 1917 
0.1901 
0.1835 
0.1871 
0.1860 
0.1850 
0.1841 
0.1828 
0.1822 

0.1817 
0.  1813 
0.1810 
0.1806 
0.1804 
0.1801 
0.1799 
0.1797 
0.1795 
0.1793 

0.1792 
0.1791 
0. 1789 
0.1788 
0.1787 
0.1786 
0.1785 
0.1785 
0.1784 
0.1783 

0.1782 
0.1781 
0. 1780 
0. 1779 
0.1779 
0. 1778 
0.1778 
0.1778 
0.1777 
0.1777 

0.1777 
0.1776 
0.1776 
0.1776 
0.1776 
0.1776 
0.1776 
0.1776 
0.1776 
0.1776 

0.1776 
0.1776 
0.1776 
0.1776 
0.1776 
0.1776 
0.1777 
0.1777 
0.1777 
0.1783 

0.1795 
0.1812 
0. 1835 
0.1987 
0.3125 
0.2225 
0.2293 
0.2340 


CP 

VELOI 

II  rr 

OF    SOUND 

-i 

? 

FT/SEC 

0 

.4701 

4235 

.0 

0 

.4809 

3895 

.0 

a 

.4864 

3631 

.0 

0 

.4893 

3413 

.0 

0 

.4910 

3226 

.0 

0 

.4926 

3060 

.0 

0 

.4947 

2907 

,0 

0 

.4978 

2765 

.0 

0 

.5022 

2629 

.0 

0 

.5083 

2497 

.0 

0 

.5098 

2470 

.0 

0 

.2986 

596 

.0 

0. 

.2934 

60  6 

.3 

a 

.2880 

618 

.9 

0 

.2835 

630 

.9 

0 

.2797 

642 

.5 

0 

.2765 

65  3 

.8 

a 

.2738 

664 

,7 

0 

.2694 

695 

.7 

0 

.2676 

69  5 

,8 

0 

.2661 

70  5 

.7 

0 

.2647 

715 

,4 

0 

.2635 

724 

.9 

0 

.2624 

734 

,2 

0 

.2614 

74  3 

.4 

0 

,2605 

75  2 

.4 

0 

.2597 

761 

,3 

0 

.2590 

77  0 

,0 

0 

.2583 

776 

,6 

0 

.2578 

787 

,0 

0 

.2572 

79  5 

,k 

0, 

.2567 

80  3 

.6 

0 

.2563 

811. 

,8 

0. 

.2558 

819 

,8 

0 

.2554 

82  7 

,7 

0 

.2551 

835, 

.6 

0 

.2548 

84  3 

,3 

0 

.2544 

651. 

.0 

0 

.2542 

858. 

,6 

0 

,2536 

873. 

'5 

0, 

.2532 

888. 

,1 

0. 

.2528 

902, 

,5 

0, 

,2524 

916, 

.6 

0, 

.2521 

930, 

,5 

0. 

.2519 

944, 

,1 

0, 

.2516 

95  7. 

,5 

0, 

.2514 

970, 

,7 

0, 

.2512 

983, 

,7 

0, 

.2510 

99  7. 

,0 

0, 

,2508 

1009, 

,0 

0, 

,2507 

1022. 

,0 

0. 

,2505 

1034, 

,0 

0, 

,2504 

1046. 

,0 

a, 

.2503 

1058. 

,0 

0 

,2502 

1070. 

,0 

0, 

,2501 

1082, 

,0 

0 

,2500 

1093. 

,0 

0, 

.2499 

1105. 

,0 

0, 

,2499 

1116. 

,0 

0, 

,2498 

1127. 

,0 

0, 

,2498 

1138. 

0 

0, 

.2497 

1149, 

0 

0. 

,2497 

1160, 

0 

0. 

,2496 

1171, 

0 

a. 

,2496 

1181. 

0 

0. 

,2496 

1192. 

0 

0. 

2496 

1202, 

0 

0. 

,2495 

1213. 

0 

a. 

,2495 

1223. 

0 

a. 

.2499 

1321. 

0 

0. 

,2509 

1410. 

0 

a. 

,2525 

1494. 

0 

0. 

.2547 

1572. 

0 

0. 

.2697 

1904. 

0 

0. 

2835 

2178. 

0 

0. 

2934 

2421. 

0 

0, 

,3002 

2642. 

0 

0. 

3050 

2847. 

0 

TWO-PHASE    BOUNOARV 


50    P3IA    IS03AR 


THEPMOPHYSICAL     PROPERTIES    OF    NITROGEN 


TEMPERATURE     OENSITY 
DEG.     R  L8/CJ    FT 


VIOH/DJ1  \MDP/nU)        -\/(OP/OY> 

P  V  T 

BTU/LB         PSIA-CU    FT/BTU       »SIJ 


OJ/DTI/V  THERMAL  VISCOSITY 

P     CONDUCTIVITY 
1/DEG.    R      3TU/FT-HR-R    LB/FT-SEC 


115 

0 

5". 

.03 

120 

0 

53 

.36 

125 

0 

52 

.66 

130 

0 

51 

93 

135 

0 

51 

18 

11.0 

0 

50 

39 

145 

0 

49 

58 

150 

0 

48 

.73 

155 

0 

47 

85 

160 

0 

46 

.94 

161 

000 

(to 

75 

161 

000 

0 

9018 

165 

0 

0 

8727 

170 

0 

0 

3390 

175 

0 

0 

3084 

:  90 

0 

0 

780". 

185 

0 

0 

7545 

190 

0 

0 

7306 

200 

0 

0 

6877 

205 

0 

0 

6633 

210 

0 

0 

6500 

215 

0 

0 

6329 

220 

a 

0 

6167 

225 

0 

0 

6014 

230 

0 

0 

5869 

235 

0 

0 

5732 

21*0 

0 

0 

5601 

245 

0 

0 

5477 

250 

0 

0 

5358 

255 

0 

0 

5245 

260 

0 

0 

5136 

265 

0 

0 

5032 

270 

0 

0 

4933 

275 

0 

0 

4338 

280 

0 

0 

4746 

285 

0 

0 

4658 

290 

0 

0 

-.573 

295 

0 

0 

4492 

300 

0 

a 

4413 

310 

0 

0 

4265 

360.0 
370.0 

3eo.o 

390.0 
400.0 
410.0 

420.0 
430.0 
440.0 
450.0 
460.0 
470.0 
480.0 
490.0 


540.0 
550.0 
560.0 
570.0 
560.0 
590.0 
600.0 
700.0 

800.0 
900.0 
1000.0 
1500.0 
2000.0 


.4126 
.3996 
.3874 
.3760 
.3653 
.3551 
.3455 


0.3120 
0.  3046 
0.2976 
0.2903 
0.2844 
0.2783 
0 .2724 
0 .2668 
0.2614 
0.2562 


0.2419 
0.2374 
0.2331 
0.2290 
0.2251 
0.2212 
0 .2175 
0.1863 


.1303 
.08690 
. 06519 
.05216 


160. 
171. 
163. 
155. 
146. 
141. 
134. 
128. 


90.7 
93.2 
95.8 


103.0 
106.0 
106.0 
111.0 
113.0 
116.0 
119.0 
121.0 
124.0 
126.0 

129.0 

131.0 
134.0 
136.0 
139.0 
141.0 
144.0 
146.0 
149.0 
174.0 

200.0 
227.0 
255.0 
405.0 
568.0 
734.0 
901.0 
1070.0 


19.8 
17.4 
15.8 
14.7 
13.3 
13.0 
12.3 


104000.0 
87900.0 
75200.0 
64900.0 
56400.0 
49100.0 
42900.0 
37400.0 
32600.0 
28300.0 

27400.0 


0.00241 
0.00255 
0.00271 
0.  30286 
0.00302 
0.00313 
0.00335 
0.00353 
0.00374 
0.00397 

0.00402 
0.00853 
0.00811 
0.00764 
0.00721 
0.00689 
0.  00653 
0.00630 
0.00583 
0.00562 

0.00543 
0.00526 
0. 00510 
0.00495 
0.00481 
0.00463 
0.00455 
0.00444 
0.00433 
0.00423 

0. 00413 
0.00403 
0.00395 
0.00386 
0.00373 
0.00371 
0.00363 
0.  00356 
0.00349 
0.00337 

0.00325 
0.00314 
0.00304 
0.00295 
0.00286 
0.00277 
0.00270 
0.00262 
0.00255 
0.00249 

0.00242 

0.00237 
0.00231 
0.00226 
0.  00220 
0.00216 
0.00211 
0.00206 
0.00202 
0.00193 

0.00194 
0.00190 
0.00187 
0. 00183 
0.00180 
0.00177 
0.00174 
0. 00171 
0.00163 
0.00143 

0.00125 
0.00111 
0. 00100 
0 . 000666 
0. 000500 
0.000400 
0. 000333 
0. 000286 


0.0941 
0.0910 
0.0878 
0.0847 
0.0815 
0.0784 
0.0753 
0.0722 
0.0691 
0.0661 

0.0655 

0.00532 

0.005..2 

0.00556 

0.00570 

0.00584 

0.00538 

0.00612 

0.00640 

0. 00654 

0.00669 
0.00633 
0.00697 
0.00711 
0.00725 
0.00739 
0.00753 
0.00767 
D. 00731 
0.00795 

0.00809 
0.00823 
0.00837 
0.00850 
0.00864 
0.00878 
0.00891 
0.00905 
0.00918 
0.00945 

0.00972 

0.0100 

0.0102 

0.0105 

0.0108 

0.0110 

0.0113 

0.0115 

0.0113 

0.0120 

0.0123 
0.0125 
0.0128 
0.0130 
0.0132 
0.0135 
0.0137 
0.0139 


0.0151 
0.0153 
0.0155 
0.0157 
0.0159 
0.0161 
0.0164 
0  .0184 

0.0204 
0.0224 
0.0243 


0.472 
0.48  4 
0.495 
0.519 
0.531 

0.542 
0.554 
0.566 
0.577 
0.589 
0.601 
0.612 
0.62  4 
0.635 


0.658 
0.669 
0.68  0 
0.691 
0.703 
0.714 
0.72  5 
0.736 
0.747 
0.  76  8 

0.790 
0.811 
0.832 
0.853 
0.874 
0.894 
0.914 
0.934 


1.31 

1.47 


THERMAL 

DIELECTRIC 

PRANDTL 

0IFFUSIVITY 

CONSTANT 

NUM3ER 

SO.    FT/HR 

0.00370 

1.46551 

3.57 

0  .  0  0  35  5 

1.45912 

3.21 

0.00343 

1.45244 

2.92 

0.00333 

1.44548 

2.72 

0  .  0  0  32  4 

1.43827 

2.59 

0.00316 

1.43079 

2.47 

0.00307 

1.42307 

2.34 

0.00298 

1.41508 

2.26 

0 . 0  0  28  8 

1.40682 

2.20 

0.00277 

1.39825 

2.14 

0.00275 

1.39641 

2.13 

0.0197 

1.00681 

0.866 

0.0212 

1.00659 

0.852 

0.0230 

1.00633 

0.837 

0.0249 

1.00610 

0.824 

0.0268 

1.00589 

0.314 

0.0297 

1.00569 

0.805 

0.0306 

1.00551 

0.7  93 

0.0  3  46 

1.00519 

0.786 

0.0  366 

1.00504 

0.781 

0.0387 

1.00490 

0.777 

0.0408 

1.00477 

0.773 

0.0429 

1.00465 

0.770 

0.0451 

1.00454 

0.767 

0.0473 

1.00443 

0.764 

0  .  0  4  95 

1.00432 

0.7  62 

0.0518 

1.00422 

0.760 

0.0541 

1.00413 

0.758 

0.0564 

1.00404 

0.756 

0.0588 

1 .  0  0  39  5 

0.754 

0.0612 

1.00387 

0.753 

0.0637 

1.00379 

0.751 

0.0662 

1.00372 

0.750 

0.0687 

1.00365 

0.7  49 

0.0713 

1.00358 

0.748 

0.0739 

1.00351 

0.747 

0.0765 

1.00345 

0.7  46 

0.0792 

1.00339 

0.745 

0.0819 

1.00333 

0.744 

0.08  74 

1.00321 

0.742 

0.0931 

1.00311 

0.741 

0.0988 

1.00301 

0.739 

0.105 

1.00292 

0.738 

0.111 

1.00283 

0.737 

0.117 

1.00275 

0.7  36 

0.123 

1.00268 

0.735 

0.130 

1.00260 

0.734 

0.136 

1.00254 

0.733 

0.143 

1.00247 

0.732 

0.150 

1.00241 

0.7  31 

0.157 

1.00235 

0.731 

D.164 

1.00230 

0.730 

0.171 

1.00224 

0.729 

0.178 

1.00219 

0.729 

0.186 

1.00214 

0.728 

0.193 

1.00210 

0.728 

0.201 

1.00205 

0.727 

0.209 

1.00201 

0.727 

0.217 

1.00197 

0.726 

0.225 

1.00193 

0.726 

0.233 

1.00189 

0.725 

0.241 

1.00186 

0.7  25 

0.249 

1.00182 

0.724 

0.258 

1.00179 

0.724 

0.266 

1.00176 

0.723 

0.275 

1.00173 

0.723 

0.284 

1.00170 

0.723 

0.292 

1.00167 

0.722 

0.301 

1.0 016 4 

0.722 

0.396 

1.00140 

0.719 

0.500 

1.00123 

0.716 

0.612 

1.00109 

0.715 

0.732 

1.00098 

0.714 

THO-PHA$E     30UNOflr?/ 


THERMODYNAMIC     PROPERTIES    OF    NITROGEN 


100    P5IA 

ISOBAR 

EHPERATURf 

VOLUME 

ISOTHERH 
DERIVATIVE 

ISOCHORE 

DERIVATIVE 

INTERNAL 
ENERGY 

ENTHALPY 

ENTROPY 

CV 

CP 

VELOCITY 
OF    SOUND 

OEG.    R 

CU    FT/.  3 

CU    FT-PSI6/LB 

PSIA/R 

0TU/L8 

BTU/L8 

3TU/LB-R 

3TU 

1    L8    -R 

FT/SEC 

115.0 

0.01650 

1930.0 

249.0 

-64.15 

-63.81 

0.5849 

0.2345 

0.4695 

4230.0 

120.0 

0.01073 

1660.0 

224.0 

-61.78 

-61.43 

0.6051 

0.2432 

0.4801 

3893.0 

125.0 

0.01899 

1440.0 

204.0 

-59.36 

-59.01 

0.6243 

0.2455 

0.4356 

3630.0 

130.0 

0.01924 

1260.0 

186.0 

-56.53 

-56.58 

0.5439 

0.2444 

0.4684 

3414.0 

135.0 

0.01952 

1110.0 

170.0 

-54.49 

-54.13 

0.6624 

0.2417 

0.4900 

3229.0 

140.0 

0.01982 

984.0 

156.0 

-5  2.0  4 

-51.68 

0.6802 

0.2336 

0.4915 

3064.0 

145.0 

0.02015 

874.0 

144.0 

-49.59 

-43.21 

0.6975 

0.2354 

0.4934 

2913.0 

150.0 

0.02043 

777.0 

133.0 

-47.12 

-46.74 

0.7143 

0.2326 

0.4963 

2772.0 

155.0 

0.02085 

691.0 

122.0 

-44.64 

-44.25 

0.7306 

0.2301 

0.50O5 

2638.0 

160.0 

0.02127 

612.0 

113.0 

-42.13 

-41.73 

0.7466 

0-.  2281 

0.5063 

2508.0 

165.0 

0.02170 

539.0 

104.0 

-39.59 

-39.18 

0.7623 

0.2264 

0.5140 

2381.0 

170.0 

0.02217 

472.0 

95.5 

-37.00 

-36.59 

0.7778 

0.2251 

0.5240 

2257.0 

175.0 

0.02270 

410.0 

87.6 

-34.36 

-33.94 

0.7932 

0.2241 

0.5369 

2132.0 

176.900 

0.02251 

387.0 

84.  7 

-33.35 

-32.92 

0.7989 

0.2238 

0.5427 

2  08  5.0 

176.900 

0.5667 

45.3 

0.76  4 

27.26 

37.76 

1.199 

0.1994 

0.3405 

60  1.9 

160.0 

0 .5636 

48.0 

0.754 

28.00 

38.80 

1.205 

0.  1975 

0.3320 

611.3 

185.0 

0.6098 

51.3 

0.712 

29.14 

40.43 

1.214 

0.1949 

0.3209 

625.7 

190.0 

0.6353 

54.5 

0.677 

30.25 

42.02 

1.222 

0.1927 

0.3120 

639.2 

200.0 

0.6842 

60.4 

0.617 

32.40 

45.07 

1.238 

0.1894 

0.29B8 

664.5 

205.0 

0.7079 

63.2 

0.553 

33.44 

46.55 

1.245 

0. 1881 

0.2937 

676.4 

210.0 

0.7312 

66.0 

0.570 

34.46 

48.00 

1.252 

0.1869 

0.2894 

68  7.8 

215.0 

0.7541 

68.6 

0.550 

35.48 

49.44 

1.259 

0. 1660 

0.2857 

698.9 

220.0 

0.7767 

71.2 

0.531 

36.48 

50.86 

1.265 

0.1851 

0.2625 

70  9.7 

225.0 

0. 7991 

73.8 

0.514 

37.47 

52.27 

1.272 

0.1844 

0.2797 

72  0.1 

230.0 

0.8213 

76.3 

0.498 

38.45 

53.66 

1.278 

0.1838 

0.2773 

730.3 

235.0 

0.8432 

78.8 

0.48  4 

39.43 

55.04 

1.284 

0.1632 

0.2751 

74  0.3 

21.0.0 

0.8649 

61.2 

0.47  0 

40.40 

56.41 

1.289 

0.1627 

0.2732 

75  0.0 

245.0 

0.8865 

63.6 

0.457 

41.36 

57.77 

1.295 

0. 1822 

0.2715 

75  9.5 

250.0 

0 .9080 

85.9 

0.44  5 

42.31 

59.13 

1.300 

0. 1619 

0.2700 

76  8.6 

255.0 

0.9293 

88.3 

0.434 

43.27 

60.47 

1.306 

0.1815 

0.2666 

77  6.0 

260.0 

0.9504 

90.6 

0.424 

44.21 

61.81 

1.311 

0.1812 

0.2673 

78  7.0 

265.0 

0.9715 

92.9 

0.414 

45.16 

63.15 

1.316 

0.1809 

0.2662 

79  5.8 

270.0 

0.9925 

95.2 

0.40  4 

46.10 

64.48 

1.321 

0. 1806 

0.2652 

80  4.5 

275.0 

1.013 

97.4 

0.395 

47.03 

65.80 

1.326 

0.1804 

0.2642 

813.0 

2S0.0 

1.034 

100.0 

0.367 

47.97 

67.12 

1.331 

0. 1802 

0.2633 

821.4 

265.0 

1.055 

102.0 

0.376 

48.90 

68.43 

1.335 

0.1600 

0.2625 

82  9.7 

290.0 

1.075 

104.0 

0.371 

49.8  3 

69.74 

1.340 

0.1798 

0.2618 

837.9 

295.0 

1.096 

106.0 

0.36  3 

50.76 

71.05 

1.344 

0.1797 

0.2611 

84  5.9 

300.0 

1.  116 

108.0 

0.35  6 

51.66 

72.36 

1.349 

0.1795 

0.2605 

853.9 

310.0 

1.157 

113.0 

0.343 

53.52 

74.95 

1.357 

0.1793 

0.2594 

869.5 

320.0 

1.19a 

117.0 

0.331 

55.36 

77.54 

1.365 

0.1791 

0.2584 

88  4.7 

330.0 

1.238 

121.0 

0.319 

57.19 

60.12 

1.373 

0.1789 

0.2576 

899.6 

31.0.0 

1.279 

126.0 

0.309 

59.02 

82.70 

1.381 

0.1787 

0.2568 

914.2 

350.0 

1.319 

130.0 

0.29  9 

60.84 

85.26 

1.369 

0.1786 

0.2562 

928.5 

360.0 

1.359 

134.0 

0.290 

62.66 

87.82 

1.396 

0.1785 

0.2556 

94  2.5 

370.0 

1.399 

138.0 

0.281 

64.47 

90.37 

1.403 

0.1784 

0.2551 

95  6.3 

360.0 

1.438 

142.0 

0.27  3 

66.29 

92.92 

1.410 

0.1783 

0.2546 

969.8 

390.0 

1.478 

146.0 

0.26  5 

68.09 

95.47 

1.416 

0.1782 

0.2542 

983.1 

400.0 

1.518 

150.0 

0.258 

69.90 

93.01 

1.423 

0.1782 

0.2538 

996.0 

".10.0 

1.557 

154.0 

0.251 

71.71 

100.5 

1.429 

0.1781 

0.2535 

1009.0 

1(20.0 

1.597 

158.0 

0.245 

73.51 

103.1 

1.435 

0.1780 

0.2532 

1022.0 

430.0 

1.636 

163.0 

0.239 

75.31 

105.6 

1.441 

0.1780 

0.2529 

1034.0 

1.40.0 

1.675 

167.0 

0.233 

77.11 

108.1 

1.447 

0.1780 

0.2526 

1047.0 

450.0 

1.715 

171.0 

0.228 

78.91 

110.7 

1.452 

0.1779 

0.2524 

1059.0 

460.0 

1.754 

175.0 

0.22  2 

80.70 

113.2 

1.456 

0.1779 

0.2522 

1071.0 

470.0 

1.793 

179.0 

0.218 

82.50 

115.7 

1.463 

0.1779 

0.2520 

1063.0 

460.0 

1.332 

183.0 

0.213 

84.29 

118.2 

1.469 

0.1778 

0.2518 

1094.0 

490.0 

1.871 

187.0 

0.208 

86.09 

120.7 

1.474 

0.1776 

0.2516 

1106.0 

500.0 

1.910 

191.0 

0.204 

87.68 

123.3 

1.479 

0. 1778 

0.2515 

1117.0 

510.0 

1.949 

195.0 

0.200 

89.67 

125.8 

1.484 

0. 1776 

0.2513 

1129.0 

520.0 

1.988 

198.0 

0.19  6 

91.46 

126.3 

1.489 

0.1778 

0.2512 

1140.0 

530.0 

2.027 

202.0 

0.192 

93.25 

130.8 

1.494 

0.1778 

0.2511 

1151.0 

540.0 

2.066 

206.0 

0.188 

95.04 

133.3 

1.49B 

0.1778 

0.2510 

1162.0 

550.0 

2.105 

210.0 

0.165 

96.83 

135.8 

1.503 

0.1778 

0.2509 

1173.0 

560.0 

2.144 

214.0 

0.  181 

98.62 

138.3 

1.507 

0.1778 

0.2508 

1184.0 

570.0 

2.183 

218.0 

0.176 

100.4 

140.3 

1.512 

0.1778 

0.2508 

1194.0 

560.0 

2.222 

222.0 

0.175 

102.2 

143.3 

1.516 

0.1778 

0.2507 

1205.0 

590.0 

2.261 

226.0 

0.172 

104.0 

145.8 

1.520 

0.1779 

0.2506 

1215.0 

600.0 

2.299 

230.0 

0.169 

105.8 

148.3 

1.525 

0.1779 

0.2506 

1225.0 

700.0 

2.686 

269.0 

0.144 

123.7 

173.4 

1.563 

0. 1784 

0.2506 

132  3.0 

600.0 

3.072 

308.0 

0.126 

141.6 

198.5 

1.597 

0. 1796 

0.2514 

1413.0 

900.0 

3.45  7 

347.0 

0.112 

159.7 

223.7 

1.626 

0.1813 

0.2529 

1497.0 

10OD.0 

3.842 

385.0 

0.100 

178.0 

249.1 

1.653 

0.1836 

0.2550 

1575.0 

1500.0 

5.761 

578.0 

0.0667 

273.5 

380.2 

1.759 

0.1938 

0.2699 

1906. 0 

2000.0 

7.678 

769.0 

0. 0500 

376.5 

516.7 

1.839 

0.2126 

0.2836 

2181.0 

2500.0 

9.594 

961.0 

0.0400 

485.4 

663.1 

1.903 

0.2225 

0.2934 

2424.0 

3000.0 

11  .51 

1150.0 

0.0333 

598.5 

811.6 

1.957 

0.2293 

0.3002 

2  64  5.0 

3500.0 

13.43 

1340.0 

0.0286 

714.4 

963.0 

2.004 

0.2341 

0.3050 

2849.0 

THO-PHASE    BOUNDARY 


100    PSIA    ISOBAR 


THERMOPHYSICAL     PROPERTIES    OF    NITROGEN 


TEMPERATURE     DENSITY 
DES.    R         L3/CU   =T 


115.0 

51. 

.05 

196 

.0 

120.0 

53 

.39 

189 

.0 

125.0 

52 

.  70 

181 

.0 

130.0 

51 

.97 

172 

.0 

135.0 

51 

.22 

16* 

.0 

1  ".0.0 

50 

1.1. 

156 

.0 

11.5.0 

1.9 

.63 

1*9 

.0 

150.0 

1.6 

80 

1*2 

.0 

155.0 

1.7 

.93 

136 

.0 

160.0 

*7 

.03 

129 

.0 

165.0 

1)6 

08 

123 

0 

170.0 

1.5 

10 

117 

.0 

175.0 

1.1. 

.06 

111 

0 

176.900 

1.3 

65 

106 

0 

176.900 

1 

765 

35 

1 

180.0 

1 

71* 

36 

.2 

165.0 

1 

61.0 

37 

9 

190.0 

1 

57". 

39 

5 

200.0 

1 

■.62 

*2 

7 

205.0 

1 

1.13 

** 

3 

210.0 

1 

366 

*5 

8 

215.0 

1 

326 

*7 

3 

220.0 

1 

237 

*6 

8 

225.0 

1 

251 

50 

2 

230.0 

1 

218 

51 

7 

235.0 

1 

186 

53 

1 

21.0.0 

1 

156 

5* 

5 

21.5.0 

1 

128 

56 

0 

250.0 

1 

101 

57 

* 

255.0 

1 

076 

58 

8 

260.0 

1 

052 

60 

2 

265.0 

1 

029 

61 

5 

270.0 

1 

006 

62 

9 

275.0 

0 

9668 

6* 

3 

260.0 

0 

9670 

65 

7 

265.0 

0 

91.80 

67 

0 

290.0 

0 

9299 

66 

* 

295.0 

0 

912<t 

69 

7 

300.0 

0 

8957 

71 

1 

310.0 

0 

861.1 

73 

7 

320.0 

0 

831.8 

76 

* 

330.0 

0 

3075 

79 

1 

31.0.0 

a 

7821 

61 

7 

350.0 

0 

7533 

6* 

3 

360.0 

0 

7360 

87 

0 

370.0 

0 

7150 

69 

6 

360.0 

0 

6952 

92 

2 

390.0 

0 

6765 

9* 

8 

1.00.0 

0 

6589 

97 

* 

1(10.0 

0 

61(22 

100 

0 

■.20.0 

0 

6263 
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0 

1.30.0 

0 

6112 
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0 

1.1.0.0 

a 

5969 
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0 

1.50.0 

0 

5832 

110 

0 

1.60.0 

0 

5702 

113 

0 

1.70.0 

0 

5577 

115 

0 

1.60.0 

0 

51.58 

116 

0 

1.90.0 

0 

53*14 

121 

0 

500.0 

0 

5235 

123 

0 

510.0 

0 

5130 
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o 

520.0 

0 

5029 
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0 

530.0 

0 

1.933 
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0 

51.0.0 

0 
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133. 

0 

550.0 

0 

1.7  5  0 

136 

0 

560.0 

0 

1.661. 

136 

0 

570.0 

0 

1.581 

1*1 

0 

560.0 

0 

1.501 

1*3 

0 

590.0 

0 

**2* 

1*6 

0 

600.0 

0 

1.31.9 

1*9 

0 

7  0  0.0 

0 

3723 

17* 

0 

800.0 

0 

3255 

200 

0 

900.0 

0 

2892 

227 

0 

1000.0 

0 

2603 

255 

a 

1500.0 

0 

1736 

*05 

0 

2000.0 

0 

1302 

566 

0 

2500.0 

0 

101*2 

735 

0 

3000.0 

0 

08688 

902 

0 

3500.0 

0 

37*1.9 

1070 

0 

VCDH/OKlp  \MDP/OU>v    -IMDP/OV) 

3TU/LB  PSIA-CU    FT/BTU       PSIA 

19.7  10*000.0 

17.3  88*00.0 

15.7  75600.0 

1*.6  65*00.0 

13.7  56900.0 

13.0  *9600.0 
12.3  *3*00.0 
11.7  37900.0 

11.1  33100.0 
10.5  28600.0 

9.95  2*900.0 

9.*1  21300.0 

8.87  18000.0 

8.67  16900.0 


COV/DTIL/V  THERMAL  VISCOSITY 

CONDUCTIVITY 
1/OEG.     R       3TU/FT-HR-R    LB/FT-SEC 


99. 
100. 
100. 
100. 


100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 

1O0.0 
100.0 
100.0 
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0 
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20 
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a 

.0025* 

0 
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17 

.0 

0 

.00263 

0 

.0880 

1* 

.7 

0 
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a 
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13 

.2 

0 

.00299 

0 
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12 

.0 

0 

.00315 

0 

.0786 

11 

.  0 

0 

.00332 

0 

.0755 

9 

.9* 

0 

.00350 

0 
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9 

.18 

0 
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0 
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8 
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0 

.00392 

0 
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7 

.79 

0 

.00*13 

0 
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7 

.17 

0 
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0 
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6 

.58 

0 

.00*86 

0 

.0575 

6 

.02 

a 

.00502 

0 

.056* 

5 

.82 

a 

.00970 

0 

.00618 

0 

.*86 

0 

00917 

0 

.00625 

0 

*92 

0 

.008*7 

0 

.00637 

0 

503 

0 

00783 

D 

.006*9 

0 

51* 

0 

00699 

0 

00675 

0 

536 

0 

.00663 

0 

.00667 

0 

5*7 

0 

00632 

0 

.00700 

0 

558 

0 

0060* 

0 

.0071* 

0 

570 

a 

00579 

0 

00727 

0 

581 

0 

00557 

0 

007*0 

0 

592 

0 

00537 

0 

00753 

0 
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0 

00518 

0 

.00766 

0 

61* 

0 

00501 

0 

00779 

0 

626 

0 

00*65 

0 

.00793 

0 
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0 
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0 
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0 

6*8 

0 

00*57 

0 

.00819 

0 
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0 
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0 

00832 

0 

670 

0 

00*33 

a 

006*6 

0 

681 

0 

00*21 

0 

00859 

0 

692 

0 

00*11 

0 

00872 

0 
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0 

00*01 

0 

00885 

0 
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0 

00392 

0 

00898 

0 
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0 

0  0  383 

0 

00912 

0 

736 

0 

00375 

0 

00925 

0 

7*6 

0 

00367 

0 

00936 

0 

757 

0 

00352 

0 

0096* 

0 

778 

0 

00338 

0 

00990 

0 

800 

0 

00326 

0 

01D2 

0 

821 

0 

0031* 

0 

010* 

0 

8*1 

0 

0030* 

0 

0107 

0 

862 

0 

0029* 

0 

0109 

0 

882 

0 

D0265 

0 

0112 

0 

902 

0 

00276 

0 

011* 

0 

922 

0 

00268 

0 

0117 

0 

9*2 

0 

00261 

0 

D119 

0 

962 

0 

0025* 

0 

0122 

0 

981 

0 

002*7 

0 

012* 

1 

00 

0 

002*1 

0 

0126 

1 

02 

a 

00235 

0 

0129 

1 

0* 

0 

00229 

0 

0131 

1 

06 

0 

0022* 

0 

0133 

1 

08 

0 

00218 

0 

0136 

1 

09 

0 

0021J 

0 

0133 

1 

11 

0 

00209 

0 

01*0 

1 

13 

a 

0020* 

0 

01*3 

1 

15 

0 

00200 

0 

01*5 

1 

17 

0 

00196 

0 

01*7 

1 

18 

0 

00192 

0 

01*9 

1 

20 

0 

00183 

0 

0152 

1 

22 

a 

00165 

0 

015* 

1 

2* 

0 

00181 

0 

0156 

1 

25 

0 

00178 

0 

0153 

1 

27 

0 

O0175 

0 

0160 

1 

29 

0 

00172 

0 

0162 

1 

30 

0 

00169 

0 

016* 

1 

32 

0 

001** 

0 

D185 

1 

*8 

0 

00125 

0 

0205 

1 

63 

0 

00111 

0 

022* 

1 

76 

0 

00100 

0 

02** 

1 

90 

0 

000666 

0 

000*99 

0 

000339 

000333 

0 

000235 

THER1AL 

DIELECTRIC 

PRANOTL 

OIFFUSIVITY 

CONSTANT 

NUMBER 

SO    FT/HR 

0.00371 

l.*6576 

3.59 

0.00355 

l.*59*l 

3.22 

0.003** 

l.*5277 

2.93 

0  .  0  0  33  * 

l.**586 

2.73 

0.00325 

l.*3870 

2.59 

0.00317 

l.*3128 

2.*7 

0.00308 

l.*2361 

2.3* 

0.00299 

l.*1569 

2.26 

0  .  0  0  28  9 

l.*0750 

2.20 

0.00279 

1.39902 

2.1* 

0.00266 

1.39020 

2.09 

0.00256 

1.38100 

2.05 

0.002*3 

1.3713* 

2.03 

0.00238 

1.36756 

2.02 

0.0103 

1.01335 

0.96* 

0.0110 

1.01296 

0.9*1 

0.0121 

1.012*0 

0.912 

0  .  0 1 32 

1.01190 

0.889 

0.015* 

1.01105 

0.855 

0.0166 

1.01068 

0.8*2 

0.0177 

1.0103* 

0.831 

0.0188 

1.01002 

0.821 

0.0200 

1.00973 

0.813 

0.0211 

1 .  0  0  9*  5 

0.806 

0.0223 

1.00920 

0.300 

0.0235 

1.00896 

0.7  9* 

0.02*7 

1.00873 

0.789 

0.0  2  59 

1.00852 

0.785 

0.0  2  71 

1.00832 

0.781 

0.0233 

1.00613 

0.778 

0.0296 

1.00795 

0.775 

0.0309 

1.00777 

0.772 

0.0321 

1.00761 

0.769 

0.033* 

1.007*5 

0.767 

0.03*8 

1.00730 

0.7  65 

0.0361 

1.00716 

0.763 

0.037* 

1.00702 

0.761 

0.0338 

1.00689 

0.759 

0.0*02 

1.00676 

0.757 

0.0*30 

1.00652 

0.7  5* 

0.0*59 

1.00630 

0.751 

0.0*88 

1.00609 

0.7*9 

0.0518 

1.00590 

0.7*7 

0.05*9 

1.00572 

0.7*5 

0.0581 

1.00555 

0.7*3 

0.0613 

1.00539 

0.7*2 

0.06*5 

1.0052* 

0.7*0 

0.0679 

1.00510 

0.739 

0.0712 

1 .  0  0  *9  7 

0.7  38 

0.07*7 

1.00*8* 

0.737 

0.0762 

1.00*72 

0.735 

0.0818 

1.00*61 

0.73* 

0.065* 

1.00*50 

0.73* 

0.0891 

1.00**0 

0.733 

0.0923 

1.00*30 

0.732 

0.0966 

1.00*21 

0.731 

0.100 

1.00*12 

0.730 

0.10* 

1.00*03 

0.730 

0.108 

1.00395 

0.729 

0.112 

1.00367 

0.728 

0.116 

1.00379 

0.728 

0.121 

1.00372 

0.727 

0.125 

1.00365 

0.727 

0.129 

1.00356 

0.726 

0.133 

1.00352 

0.7  26 

0.138 

1.003*5 

0.725 

0.1*2 

1.00339 

0.725 

0.1*6 

1.00333 

0.72* 

D.151 

1 .  0  0  32  8 

0.72* 

0.198 

1.00281 

0.720 

0.251 

1.002*5 

0.717 

0.307 

1.00218 

0.715 

0.367 

1.00196 

0.71* 

THO-PHASE    3GU10ARY 


THERMODYNAMIC     PROPERTIES    OF    NITROGEN 


150     P3IA    ISOBAR 


EHPERATURE 

VIOL 'J  HE 

ISOTMERt 
DERIVATIVE 

ISOCHORE 
DERIVATIVE 

INTERNAL 
ENERGY 

ENTHALPY 

ENTROPY 

CV 

CP 

VELOCITY 
OF    SOUND 

CEG.     R 

CU    FT/.iJ 

CU    FT-PSIA/LB 

PSIA/R 

8TU/L8 

BTU/L6 

BTU/LB-R 

9TU 

'    LB    -R 

FT/SEC 

115.0 

0.01113 

1910.0 

219.0 

-61.19 

-63.68 

0.5815 

0.2359 

0.1688 

1225.0 

120.0 

0.01872 

1670.0 

221.0 

-61.63 

-61.31 

0.6017 

0.2115 

0.1791 

3930.0 

125.0 

0.01896 

1150.0 

203.0 

-59.12 

-53.90 

0.6211 

0.2167 

0.1818 

3630.0 

130.0 

0.01923 

1270.0 

186.0 

-57.00 

-56.16 

0.6131 

0.2155 

0.1875 

3116.0 

135.0 

0.01951 

1120.0 

170.0 

-51.56 

-51.02 

0.6619 

0.2128 

0.1891 

3232.0 

11.0.0 

0. 01980 

993.0 

156.0 

-52.12 

-51.57 

0.6797 

0.2395 

0.1901 

3069.0 

11.5.0 

0.02012 

663.0 

111.0 

-19.68 

-13.12 

0.6969 

0.2363 

0.1922 

2919.0 

150.0 

0.02017 

786.0 

133.0 

-17.22 

-16.65 

0.7136 

0.2331 

0.1919 

2730.0 

155.0 

0.02083 

700.0 

123.0 

-11.71 

-11.17 

0.7299 

0.2309 

0.1989 

2617.0 

160.0 

0.02123 

621.0 

113.0 

-12.2  5 

-11.66 

0.7158 

0.2288 

0.5013 

2519.0 

165.0 

0.02166 

519.0 

101.0 

-39.72 

-39.12 

0.7615 

0.2271 

0.5116 

2391.0 

170.0 

0.02212 

182.0 

96.1 

-37.15 

-36.51 

0.7769 

0.2257 

0.5210 

2271.0 

175.0 

0.02261 

120.0 

88.3 

-31.53 

-33.91 

0.7921 

0.2216 

0.5331 

2118.0 

160.0 

0.02320 

361.0 

30.9 

-31.85 

-31.20 

0.8071 

0. 2238 

0.5187 

2025.0 

185.0 

0.02385 

306.0 

73.7 

-29.07 

-23.11 

0.8227 

0.2233 

0.5690 

1900.0 

187.700 

0.02123 

277.0 

69.9 

-27.55 

-26.88 

0.8309 

0.2231 

0.5825 

1632.0 

187.700 

0.3750 

11.2 

1.21 

27.11 

37.65 

1.176 

0.2062 

0.3696 

600.6 

190.0 

0.3818 

13.2 

1.20 

28.06 

33.75 

1.161 

0.2012 

0.3780 

60  8.8 

200.0 

0.1238 

51.0 

1.06 

30.57 

1.2.31 

1.199 

0.1976 

0.3131 

610.5 

205.0 

0.1120 

51.5 

1.00 

31.75 

11.02 

1.207 

0.1952 

0.3312 

651.8 

210.0 

0.15  9  7 

57.9 

0.95  2 

32.89 

15.66 

1.215 

0.1931 

0.3217 

668.3 

215.0 

0.1766 

61.1 

0.90  9 

31.00 

1(7.21 

1.223 

0.1911 

0.3138 

681.2 

220.0 

0.1935 

61.2 

0.871 

35.09 

13.80 

1.230 

0.1899 

0.3073 

69  3.5 

225.0 

0.5099 

67.1 

0.83  7 

36.16 

50.32 

1.237 

0.  1687 

0.3018 

70  5.3 

230.0 

0.5259 

70.0 

0.806 

37.21 

51.62 

1.213 

0. 1876 

0.2970 

716.7 

235.0 

0.5118 

72.8 

0.779 

38.21 

53.29 

1.250 

0.1866 

0.2929 

727.7 

2<.0.0 

0.5573 

75.6 

0.75  3 

39.26 

51.75 

1.256 

0.1858 

0.2691 

738.5 

2".5.0 

0.5727 

78.2 

0.729 

10.28 

56.18 

1.262 

0.1851 

0.2862 

718.9 

250.0 

0.5879 

SO. 9 

0.708 

11.28 

57.61 

1.267 

0.1811 

0.2835 

759.0 

255.0 

0.6030 

83.5 

0.687 

12.27 

59.02 

1.273 

0.  1838 

0.2810 

76  8.9 

260.0 

0.6179 

86.0 

0.669 

13.26 

60.12 

1.279 

0.1833 

0.2788 

778.5 

265.0 

0.6326 

88.5 

0.651 

11.21 

61.81 

1.281 

0.1829 

0.2769 

788.0 

270.0 

0.6173 

91.0 

0.631 

15.21 

63.19 

1.269 

0.1825 

0.2751 

737.2 

275.0 

0.6618 

93.1 

0.619 

16.18 

6i.56 

1.291 

0. 1821 

0.2735 

806.3 

280.0 

0.6763 

95.8 

0.601 

17.11 

65.92 

1.299 

0.1818 

0.2720 

815.2 

285.0 

0  .  69  0  7 

98.2 

0.59  0 

18.10 

67.28 

1.301 

0. 1815 

0.2707 

821.0 

290.0 

0.7050 

101.0 

0.577 

19.05 

63.63 

1.308 

0.1812 

0.2695 

832.6 

295.0 

0.7192 

103.0 

0.561 

50.00 

63.97 

1.313 

0.1809 

0.2681 

811.0 

300.0 

0.7333 

105.0 

0.55  2 

50.91 

71.31 

1.317 

0. 1807 

0.2673 

819.3 

310.0 

0 . 7611 

110.0 

0.530 

52.83 

73.98 

1.326 

0.  1803 

0.2655 

665.6 

320.0 

0.7893 

111.0 

0.510 

51.70 

76.63 

1.335 

0.1800 

0.2610 

881.5 

330.0 

0.8170 

119.0 

0.191 

56.56 

79.26 

1.313 

0. 1797 

0.2626 

896.9 

31.0.0 

0.8115 

123.0 

0.171 

58.12 

81.88 

1.351 

0.1795 

0.2611 

912.0 

350.0 

0.8719 

128.0 

0.158 

60.27 

81.19 

1.358 

0.1793 

0.2601 

92  6.7 

360.0 

0.8992 

132.0 

0  .111 

62.11 

87.09 

1.365 

0. 1791 

0.2595 

911.1 

370.0 

0.9263 

136.0 

0.13  0 

63.95 

83.68 

1.373 

0.1789 

0.2587 

95  5.3 

380.0 

0.9533 

111.0 

0.117 

65.78 

92.26 

1.379 

0.1788 

0.2579 

96  9.1 

390.0 

0.9802 

115.0 

0.10  5 

67.61 

91.81 

1.386 

0.1787 

0.2573 

982.7 

1.00.0 

1.007 

119.0 

0.391 

69.13 

97.11 

1.393 

0.1786 

0.2567 

99  6.0 

1.10.0 

1.031 

153.0 

0.383 

71.25 

100.0 

1.399 

0.1785 

0.2562 

1009.0 

1.20.0 

1.060 

157.0 

0.373 

73.07 

102.5 

1.105 

0.1781 

0.2557 

1022.0 

1.30.0 

1.087 

161.0 

0.36  3 

71.89 

105.1 

1.111 

0.1783 

0.2553 

1015.0 

11.0.0 

1.  Ill 

166.0 

0.351 

76.70 

107.6 

1.117 

0.1783 

0.2519 

1017.0 

150.0 

1.  110 

170.0 

0.316 

78.51 

110.2 

1.123 

0. 1782 

0.251.5 

106  0.0 

160.0 

1.  167 

171.0 

0.338 

SO. 32 

112.7 

1.128 

0.1782 

0.2512 

1072.0 

170.0 

1.  193 

178.0 

0.330 

62.13 

115.3 

1.131 

0.1781 

0.2539 

1081.0 

180.0 

1.219 

182.0 

0.32  2 

83.93 

117.8 

1.139 

0.1781 

0.2536 

1096.0 

190.0 

1.216 

186.0 

0.315 

85.71 

120.3 

1.111 

0.1781 

0.2533 

1107.0 

500.0 

1.272 

190.0 

0.309 

87.51 

122.9 

1  .119 

0.1780 

0.2531 

1119.0 

510.0 

1.293 

191.0 

0.302 

89.31 

125.1 

1.151 

0.1780 

0.2529 

1110.0 

520.0 

1.321 

198.0 

0.296 

91.11 

127.9 

1.159 

0. 1780 

0.2527 

1112.0 

530.0 

1.  151 

202.0 

0.290 

92.91 

130.5 

1.161 

0.1780 

0.2525 

1153.0 

510.0 

1.377 

206.0 

0.281 

91.71 

133.0 

1.169 

0. 1780 

0.2523 

1161.0 

550.0 

1.10  3 

210.0 

0.279 

96.5  3 

135.5 

1.171 

0.1780 

0.2522 

1175.0 

560.0 

1.129 

211.0 

0.271 

98.3  3 

133.0 

1.178 

0. 1780 

0.2521 

1186.0 

570.0 

1.155 

218.0 

0.26  9 

100.1 

110.5 

1.183 

0.1730 

0.2519 

1196.0 

560.0 

1.181 

222.0 

0.261 

101.9 

113.1 

1.187 

0.1780 

0.2518 

120  7.0 

590.0 

t.507 

226.0 

0.259 

103.7 

115.6 

1.191 

0.1780 

0.2517 

1217.0 

600.0 

1.533 

230.0 

0.255 

105.5 

113.1 

1.195 

0. 1730 

0.2516 

1228.0 

700.0 

1.793 

270.0 

0  .217 

123.1 

171.2 

1.531 

0.  1786 

0.2513 

132  6.0 

800.0 

2.051 

309.0 

0  .  189 

111.1 

193.1 

1.568 

0.1797 

0.2519 

1116.0 

900.0 

2.  303 

318.0 

0.168 

159.5 

223.6 

1.598 

0.1811 

0.2533 

1500.0 

1000.0 

2  .  565 

386.0 

0.  15  1 

177.8 

219.1 

1.621 

0.  1837 

0.2551 

1578.0 

1500.0 

3.816 

579.0 

0.100 

273.1 

380.  1 

1.731 

0. 1938 

0.2700 

1909.0 

2000.0 

5.  121 

771.0 

0. 0751 

376.5 

513.8 

1.810 

0.2126 

0.2836 

218  3.0 

2500.0 

6.102 

963.0 

0 . 0600 

185.1 

66  3.3 

1.875 

0.2225 

0.2935 

2126.0 

3000.0 

7.679 

1150.0 

0.0500 

598.5 

811.3 

1.929 

0.2293 

0.3003 

2617.0 

3500.0 

8.956 

1350.0 

0.0129 

711.1 

963.2 

1.975 

0.2311 

0.3050 

2851.0 

TWO-PHASE    BOUNDARY 
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TEMPERATURE    DENSITY 

\MOH/0\» 

V(OP/OU)        - 

J(0P/OV)T 

<Q</OTL/i 

THERMAL 

VISCOSITY 

THERMAL 

DIELECTRIC 

PRANOTL 

CONDUCTIVITY 

JIFFUSIVITY 

CONSTANT 

NUMBER 

DEO.    R 

LB/CU    FT 

BTU/LB 

PSIA-CU    FT/6TI, 

PSIA 

1/OEG.    R 

BTU/FT-HR-R 

LB/FT-.SEC 

I  io' 

SO    FT/HR 

115.0 

54.  06 

197.0 

19.5 

105000.0 

0.00233 

0.0943 

20.1 

0.00372 

1.46601 

3.60 

120.0 

53.1.2 

190.0 

17.2 

69000.0 

J . 0  0252 

0.0913 

17.1 

0.00356 

1.45969 

3.23 

125.0 

52.73 

162.0 

15.6 

76300.0 

0.00267 

0  .0381 

14.8 

0.00345 

1.45310 

2.94 

130.0 

52.01 

173.0 

14.5 

66000.0 

0.00262 

0.0850 

13.2 

0.00335 

1.44624 

2.73 

135.0 

51.27 

165.0 

13.7 

57400.0 

0.00297 

0.0819 

12.1 

0.00327 

1.43912 

2.59 

11.0.0 

5  0.1.9 

157.0 

12.9 

50100.0 

0.00312 

0.0768 

11.0 

0.00318 

1.43176 

2.48 

11.5.0 

1.9.69 

150.0 

12.3 

43900.0 

0.00329 

0.0757 

10.0 

0.00310 

1.42415 

2.34 

150.0 

1.8.36 

11.3.0 

11.7 

36400.0 

1.00346 

0.0727 

9.23 

0.00300 

1.41630 

2.26 

155.0 

1.8.  00 

137.0 

11.1 

33600.0 

0.00365 

0.0696 

8.52 

0.00291 

1.40818 

2.20 

160.0 

1.7.  11 

130.0 

10.5 

29300.0 

0.00387 

0.0667 

7.85 

0.00281 

1.39976 

2.14 

165.0 

1.6.16 

121..  0 

10.0 

25400.0 

0.00412 

0.0637 

7.23 

0.00270 

1.39106 

2.09 

170.0 

1.5.20 

116.0 

9.42 

21600.0 

0.  00441 

0.0608 

6.6h 

0.00258 

1.38198 

2.05 

175.0 

1.1..  18 

112.0 

6.90 

18500.0 

0. 00476 

0.0578 

6.09 

0.00246 

1.37246 

2.02 

160.0 

1.3.09 

106.0 

8.38 

15600.0 

0.00519 

0. 0549 

5.56 

0.00232 

1.36241 

2.00 

165.0 

41.93 

99.1 

7.87 

12800.0 

0.00574 

0.0520 

5.06 

0.00218 

1.35172 

1.99 

•    107. 700 

1.1.28 

35.1. 

7.59 

11500.0 

0.00611 

0.0504 

4.80 

0.00209 

1.34569 

2.00 

•    1O7.700 

2.666 

34. i. 

2.26 

110.0 

0.0113 

0 .00694 

0.531 

0.00668 

1.02023 

1.0? 

190.0 

2.599 

35.1. 

2.26 

112.0 

0.0107 

0.00698 

0.535 

0.00710 

1.01971 

1.04 

200.0 

2.360 

39.1 

2.26 

120.0 

0.00877 

0.00717 

0.555 

0.00886 

1.01786 

0.956 

205.0 

2.262 

40.9 

2.26 

123.0 

0.00811 

0.00727 

0.565 

0  .00971 

1.01714 

0.926 

210.0 

2.176 

42.6 

2.26 

126.0 

0. 00756 

0.00736 

0.575 

0.0106 

1.01648 

0.902 

215.0 

2.097 

44.2 

2.26 

126.0 

0. 00710 

0.00750 

0.536 

0.0114 

1.01563 

0.883 

220.0 

2.026 

45.9 

2.26 

130.0 

0.00670 

0.00761 

0.596 

0.0122 

1.01534 

0.867 

225.0 

1.961 

47.5 

2.26 

132.0 

0.00636 

0.00773 

0.607 

0.0131 

1.01485 

0.853 

230.0 

1.901 

49.0 

2.26 

133.0 

0.00606 

0 .00785 

0.618 

0.0139 

1.01439 

0.842 

235.0 

1.61.6 

50.6 

2.26 

134.0 

0. 00579 

0.00797 

0.629 

0.0147 

1.01397 

0.832 

21.0.0 

1.791. 

52.1 

2.26 

136.0 

0.00555 

0.00809 

0.639 

0.0156 

1.01358 

0.823 

21.5.0 

1.71.6 

53.6 

2.26 

137.0 

0.00534 

0.00821 

0.650 

0.0164 

1.01321 

0.816 

250.0 

1.  701 

55.1 

2.26 

138.0 

0.00514 

0.00833 

0.661 

0.0173 

1.01287 

0.809 

255.0 

1.658 

56.6 

2.25 

138.0 

0. 00497 

0.00645 

0.672 

0.0131 

1.01254 

0.804 

260.0 

1.618 

58.1 

2.25 

139.0 

0.00430 

0.00856 

0.68  2 

0.0190 

1.01224 

0.798 

265.0 

1.581 

59.5 

2.25 

140.0 

0. 00465 

0.00870 

0.693 

0.0199 

1.01195 

0.794 

270.0 

1.51.5 

61.0 

2.25 

141.0 

0.00451 

0.00883 

0.704 

0.0208 

1.01168 

0.790 

275.0 

1.511 

62.4 

2.25 

141.0 

0.00438 

0.00895 

0.714 

0.0217 

1.01142 

0.786 

260.0 

1.1.79 

63.6 

2.25 

142.0 

0.0042c 

0.00908 

0.725 

0.0  2  26 

1.01118 

0.7  82 

265.0 

1.1.1.8 

65.2 

2.25 

142.0 

0.00415 

0.00920 

0.736 

0.0235 

1.01095 

0.7  79 

290.0 

1.419 

66.7 

2.24 

143.0 

0.00404 

0.00933 

0.746 

0.0244 

1.01072 

0.776 

295.0 

1.393 

68.1 

2.24 

143.0 

0.00394 

0.00945 

0.757 

0.0253 

1.01051 

0.773 

300.0 

1.361. 

69.5 

2.24 

144.0 

0.00335 

0.00958 

0.767 

0.0263 

1.  01031 

0.7  71 

310.0 

1.313 

72.2 

2.2.. 

14... 0 

0.00368 

0.00933 

0.788 

0.0282 

1.00992 

0.7  66 

320.0 

1.267 

75.0 

2.24 

145.0 

0.00352 

0.0101 

0.809 

0.0302 

1.00957 

0.762 

330.0 

1.221. 

77.7 

2.23 

145.0 

0.00333 

0.0103 

0.830 

0.0322 

1.00925 

0.759 

31.0.0 

1.18". 

80.4 

2.23 

146.0 

0.00325 

0.0106 

0.850 

0.0342 

1.00894 

0.756 

350.0 

1.1*7 

63.1 

2.23 

146.0 

0.00313 

0.0108 

0.871 

0.0363 

1.00666 

0.753 

360.0 

1.112 

85.6 

2.23 

147.0 

0.00302 

0.0111 

0.891 

0.0384 

1.00840 

0.751 

370.0 

1.080 

88.5 

2.23 

147.0 

0.00292 

0.0113 

0.911 

0.0406 

1.00815 

0.748 

360.0 

1.01.9 

91.2 

2.22 

147.0 

0.00283 

0.0116 

0.930 

0.0428 

1.00792 

0.746 

390.0 

1.020 

93.8 

2.22 

148.0 

0.00274 

0.0118 

0.950 

0.0450 

1.00770 

0.7  45 

1.00.0 

0. 9930 

96.5 

2.22 

148.0 

0.00266 

0.0121 

0.969 

0.0473 

1 .  0  0  75  0 

0.743 

1.10.0 

0.9673 

99.1 

2.22 

148.0 

0.00258 

0.0123 

0.989 

0.0496 

1.00730 

0.7  42 

1.20.0 

0.91.30 

102.0 

2.22 

148.0 

0.00251 

0.0125 

1.01 

0.0520 

1.00712 

0.740 

1.30.0 

0. 9199 

104.0 

2.21 

149.0 

0.00245 

0.0128 

1.03 

0.0544 

1.00694 

0.739 

1.1.0.0 

0.8979 

107.0 

2.21 

149.0 

0.00236 

0.0130 

1.05 

0.0568 

1.00676 

0.738 

1.50.0 

0.8771 

110.0 

2.21 

149.0 

0.00232 

0.0132 

1.06 

0.0593 

1.00662 

0.736 

1.60.0 

0.8572 

112.0 

2.21 

149.0 

0.00227 

0.0135 

1.  08 

0.0618 

1.00647 

0.735 

470.0 

0 .8382 

115.0 

2.21 

149.0 

0.00221 

0.0137 

1.10 

0.0644 

1.00633 

0.734 

1.60.0 

0.3201 

117.0 

2.21 

149.0 

0.00216 

0.0139 

1.12 

0.0670 

1.00619 

0.7  34 

1.90.0 

0.8027 

120.0 

2.21 

149.0 

0.00211 

0.0142 

1.14 

0.0695 

1.00606 

0.733 

500.0 

0. 7862 

123.0 

2.21 

149.0 

0.00206 

0.0144 

1.  15 

0.0722 

1.00593 

0.732 

510.0 

0.7703 

125.0 

2.20 

150.0 

0.00202 

0.0146 

1.17 

0.0749 

1.00581 

0.731 

520.0 

0.7550 

126.0 

2.20 

150.0 

0.00193 

0.0148 

1.19 

0.07?? 

1.00570 

0.730 

530.0 

0.71.01. 

130.0 

2.20 

150.0 

0.00194 

0.0150 

1.21 

0.0804 

1.00559 

0.730 

51.0.0 

0. 7263 

133.0 

2.20 

150.0 

0.00193 

0.0153 

1.22 

0.0832 

1.00548 

0.7  29 

550.0 

0.7128 

135.0 

2.20 

150.0 

0.00186 

0.0155 

1.24 

0.0861 

1.00538 

0.728 

560.0 

0.6998 

138.0 

2.20 

150.0 

0.00183 

0.0157 

1.26 

0.0890 

1.00528 

0.728 

570.0 

0.6872 

141.0 

2.20 

150.0 

0.00179 

0.0159 

1.27 

0.0919 

1.00518 

0.727 

5b0.0 

0.6751 

143.0 

2.20 

150.0 

0. 00176 

0.0161 

1.29 

0.0948 

1.00509 

0.727 

590.0 

0.6635 

146.0 

2.19 

150.0 

0.00173 

0.0163 

1.31 

0.0978 

1.00500 

0.726 

600.0 

0.6522 

146.0 

2.19 

15  0.0 

0.00170 

0.0165 

1.32 

0.101 

1.00492 

0.725 

700.0 

0.5579 

174.0 

2.18 

150.0 

0. 30144 

0.0186 

1.48 

0.133 

1.00421 

0.721 

600.0 

0.1.876 

200.0 

2.16 

151.0 

0.0012o 

0.0206 

1.63 

0.167 

1.00368 

0.718 

9  0  0.0 

0.1.333 

227.0 

2.14 

151.0 

0.00111 

0.0225 

1.7? 

0.205 

1.00327 

0.716 

1000.0 

0.3899 

255.0 

2.11 

151.0 

0. 00103 

0.0244 

1.90 

0.245 

1.00294 

0.715 

1500.0 

0.2600 

406.0 

1.94 

151  .0 

0. 0006o5 

2000.0 

0 . 1951 

569.0 

1.81 

150.0 

0.000439 

2500.0 

0.1562 

735.0 

1.73 

150.0 

0. 000339 

3000.0 

0.1302 

903.0 

1.67 

150.0 

0. 000333 

3500.0 

0.1117 

1070  .0 

1.64 

150.0 

0. 000235 
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ENPERATURE 

VOLUME 

ISOTHERM 
DERIVATIVE 

ISOCMORE 
DERIVATIVE 

INTERNAL 
ENERGY 

ENTHALPY 

ENTROPY 

:v 

CP 

VELOCITY 
OF    SOUND 

OEG.    * 

CU    FT/. a 

CU    FT-PSIA/LB 

PSIA/R 

6TU/L6 

BTU/L9 

3TU/L8-R 

3TU    . 

'    L3    -R 

FT/SEC 

115.0 

D.  0181.8 

1950.0 

21.9.0 

-61..  21. 

-63.56 

0.5811 

0.2372 

0.1681 

1221.0 

120.0 

0.01871 

1660.0 

22"..  0 

-61.86 

-61.19 

0.6012 

0.2158 

0.1.786 

3888.0 

125.0 

0.01395 

11.60.0 

203.0 

-59.1.8 

-58. 73 

0.6239 

0.2178 

0.1810 

3630.0 

130.0 

0. 01921 

1280.0 

186.0 

-57.06 

-56.35 

0.6129 

0.2166 

0.1666 

3117.0 

135.0 

0 . 019U9 

1130.0 

170.0 

-51.. 61. 

-53.91 

0.6613 

0.2138 

0.1681 

3235.0 

1  i.0.0 

0.01973 

1000.0 

157.0 

-52.20 

-51.1.7 

0.6791 

0.2105 

0.1891 

3073.0 

1".5.0 

0. 02010 

892.0 

11.1.. 0 

-1.9.76 

-1.9.02 

0.6963 

0.2372 

0.1910 

2925.0 

150.0 

0  .  0201*1. 

756.0 

133.0 

-1.7.32 

-1.6.56 

0.7130 

0.2312 

0.1936 

2787.0 

155.0 

0.02080 

709.0 

123.0 

-11.85 

-1.1.08 

0.7292 

0.2317 

0.1973 

2656.0 

160.0 

0.02119 

631.0 

111.0 

-1.2.37 

-1.1.53 

0.7151 

0.2295 

0.5021 

2529.0 

165.0 

0. 02161 

559.0 

105.0 

-39.86 

-39.05 

0.7607 

0.2277 

0.5093 

2106.0 

170.0 

0.02207 

1.92.0 

96.8 

-37.30 

-36.19 

0.7760 

0.2263 

0.5182 

2285.0 

175.0 

0.02258 

".30.0 

39.0 

-31..  70 

-33.37 

0.7912 

0.2252 

0.5295 

2161.0 

180.0 

0.02313 

372.0 

81.6 

-32.01, 

-31.19 

0.8063 

0.2213 

0.5110 

2011.0 

165.0 

0.02375 

317.0 

71.. 5 

-29.30 

-28.1.2 

0.8211 

0.2237 

0.5628 

1921.0 

150.0 

0.021.1.7 

261.. 0 

67.6 

-26.1.5 

-25.55 

0.8367 

0.2231 

0.5877 

1795.0 

196.100 

0.02550 

203.0 

59.3 

-22.79 

-21.31. 

0.8559 

0.2231 

0.6325 

1633.0 

196.100 

0.2751 

36.1 

1.77 

27.15 

37.31. 

1.156 

0.2127 

0.1526 

596.1 

200.0 

0.2891 

1.0.1 

1.66 

28.33 

39.01. 

1.166 

0.2065 

0.1205 

612.0 

205.0 

0.3057 

1.1.. 7 

1.51. 

29.71. 

1*1. 06 

1.176 

0.2012 

0.3912 

63  0.0 

210.0 

0.3213 

1.9.0 

1  .1.1. 

31.06 

12.96 

1.186 

0.2006 

0.3699 

616.5 

215.0 

0.3361 

52.9 

1.35 

32.32 

11.77 

1.191 

0.1930 

0.3538 

661.7 

220.0 

0.3503 

56.6 

1.26 

33.51. 

1.6.51 

1.202 

0. 1956 

0.3110 

67  6.0 

225.0 

0.3639 

60.1 

1.22 

31.. 71 

18.19 

1.210 

0. 1936 

0.3307 

68  9.6 

230.0 

0.3772 

63.1. 

1.17 

35.85 

19.82 

1.217 

0. 1919 

0.3222 

702.1 

235.0 

0.3902 

66.7 

1.12 

36.96 

51.11 

1.221 

0. 1905 

0.3151 

711.8 

21.0.0 

0.1023 

69.8 

1.08 

38.05 

52.97 

1.230 

0. 1892 

0.3091 

726.6 

21.5.0 

0.1.152 

72.8 

1.01. 

39.13 

51.50 

1.236 

0.1881 

0.3039 

738.0 

250.0 

0.1.2  71. 

75.7 

1.00 

1.0.18 

56.01 

1.213 

0.1872 

0.2991 

719.0 

255.0 

0.1391 

78.6 

0.970 

1.1.22 

57.50 

1.21.8 

0.1863 

0.2955 

75  9.7 

260.0 

0.1.512 

81.1. 

0.91.0 

1.2.25 

53.97 

1.251 

0.1856 

0.2920 

77  0.1 

265.0 

0.  1.629 

81.. 1 

0.912 

1.3.27 

60.12 

1.260 

0.1819 

0.2890 

730.2 

270.0 

0.»7i.5 

86.8 

0.886 

1.1.. 28 

61.86 

1.265 

0. 1811 

0.2862 

79  0.1 

275.0 

0.1.859 

89.1. 

0.362 

1.5.28 

6  3.28 

1.270 

0.1838 

0.2838 

799.7 

280.0 

0.1.973 

92.0 

0.81.0 

1.6.28 

61.70 

1.275 

0.1331 

0.2816 

609.2 

285.0 

0.5035 

91.. 6 

0.319 

1.7.27 

66.10 

1.280 

0. 1829 

0.2796 

818.1 

290.0 

0.5196 

97.1 

0.799 

1.3.25 

67.  .9 

1.285 

0.1826 

0.2778 

827.1 

295.0 

0.5307 

100.0 

0.78  0 

1.9.22 

68.38 

1.290 

0.1822 

0.2762 

836.3 

300.0 

0.51.17 

102.0 

0.762 

50.19 

70.25 

1.295 

0. 1819 

0.2717 

815.0 

310.0 

0.5635 

107.0 

0.72  9 

52.12 

72.99 

1.301 

0.1811 

0.2720 

862.0 

320.0 

0.5850 

112.0 

0.700 

51.. 03 

75.70 

1.312 

0.1809 

0.2698 

878.5 

330.0 

0.6061. 

116.0 

0.673 

55.93 

78.38 

1.320 

0.1805 

0.2679 

891.1 

31.0.0 

0.6275 

121.0 

0.61.8 

57.31 

81.05 

1.328 

0.  18  0  2 

0.2662 

910.0 

350.0 

O.bi.35 

126.0 

0.62  5 

59.69 

83.71 

1.336 

0.1799 

0.2618 

92  5.2 

360.0 

0.66J1 

130.0 

0.601. 

61.56 

86.35 

1.311. 

0.1797 

0.2635 

910.0 

370.0 

0.6902 

135.0 

0.581. 

63.1.2 

88.98 

1.351 

0.1795 

0.2621 

951.1 

380.0 

0.7108 

139.0 

0.566 

65.27 

91.60 

1.358 

0. 1793 

0.2613 

96  8.6 

350.0 

0.7313 

11.3.0 

0.51.9 

67.12 

91.21 

1.361 

0.1792 

0.2605 

98  2.5 

1.00,0 

0.7518 

11.8.0 

0.533 

63.96 

96.81 

1.371 

0.1790 

0.2597 

996.0 

ma.o 

0.7722 

152.0 

0.518 

70.80 

99.10 

1.377 

0.1789 

0.2589 

1009.0 

1.20.0 

0.7925 

156.0 

0.501. 

72.61. 

102.3 

1.381 

0.1788 

0.2583 

1023.0 

1.30.0 

0.8127 

160.0 

0.1.91 

74. 1.7 

101.6 

1.390 

0.1787 

0.2577 

1036.0 

1.1.0.0 

0.8329 

165.0 

0.1.78 

76.29 

107.1 

1.396 

0.1786 

0.2571 

1018.0 

1.50.0 

0.8530 

169.0 

0.1.6  7 

78.12 

109.7 

1.101 

0.1785 

0.2566 

1061.0 

1.60.0 

0.8731 

173.0 

0.1.5  5 

79.9U 

112.3 

1.107 

0.1785 

0.2562 

1073.0 

1.70.0 

0.8931 

177.0 

0.1.1.5 

ei.76 

111.6 

1.113 

0.1781 

0.2558 

1085.0 

1.80.0 

0.9131 

181.0 

0.1.31. 

83.57 

117.1 

1.118 

0.1781 

0.2551 

1097.0 

1.50.0 

0.9330 

166.0 

0.1.2  5 

35.39 

119.9 

1.123 

0.1783 

0.2551 

1109.0 

500.0 

0.9529 

190,0 

0.1.15 

87.20 

122.5 

1.128 

0.1783 

0.2517 

1121.0 

510.0 

0.9728 

191.. 0 

0.1.0  7 

89.01 

125.0 

1.133 

0.1783 

0.2511 

1132.0 

520.0 

0.9926 

198.0 

0.39  8 

90.82 

127.6 

1.138 

0. 1782 

0.251.2 

1111.0 

530.0 

1.012 

202.0 

0.39  0 

92.62 

130.1 

1.11.3 

0.1782 

0.2539 

1155.0 

51.0.0 

1.  032 

206.0 

0.382 

91.. 1.3 

132.7 

1.118 

0.1782 

0.2537 

1166.0 

550.0 

1.052 

210.0 

0.375 

96.23 

135.2 

1.153 

0.1782 

0.2535 

1177.0 

560.0 

1.072 

211..  0 

0.36  8 

98.01. 

137.7 

1.157 

0.1782 

0.2533 

118  8.0 

570.0 

1.091 

218.0 

0.361 

99.6 

110.3 

1.162 

0.1762 

0.2531 

1199.0 

580.0 

1.  Ill 

222.0 

0.351. 

101.6 

112.8 

1.166 

0.1782 

0.2530 

1209.0 

590.0 

1.131 

226.0 

0.31.8 

103.1. 

11.5.3 

1.170 

0.178  2 

0.2528 

1220.0 

600.0 

1.150 

230.0 

0.31,2 

105.2 

117.3 

1.175 

0.1782 

0.2527 

1230.0 

700. 0 

l.Ji.6 

270.0 

0.291 

123.2 

173.1 

1.511 

0.1787 

0.2520 

1329.0 

800.0 

1.51.0 

310.0 

0.25  3 

11.1.3 

193.3 

1.517 

0.1798 

0.2525 

1119.0 

900.0 

1.731. 

31.9.0 

0.221. 

159.1. 

223.6 

1.577 

0. 1815 

0.2537 

1503.0 

1000.0 

1.927 

368.0 

0.201 

177.7 

219.1 

1.601 

0.1837 

0.2557 

1581.0 

1500.0 

2.833 

561.0 

0.  131 

273.1. 

380.3 

1.710 

0. 1988 

0.2701 

1912.0 

2000.0 

3.81.7 

773.0 

0.100 

376.5 

513.9 

1.790 

0.2126 

0.2837 

2186.0 

2500.0 

H. 806 

965.0 

0  .0800 

1.85.1. 

663.1 

1.851 

0.2225 

0.2935 

2128.0 

3000.0 

5.761 

1160.0 

0.0667 

598.5 

811.9 

1.908 

0.2293 

0.3003 

2  619.0 

350C.O 

6.  721 

1350.0 

0.0571 

711..  U 

96S.3 

1.955 

0.2311 

0.3050 

2  85  3.0 
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THERMOPHYSICAL     PROPERTIES    OF    NITROGEN 


TEHPERATUP.E     DENSITf 
OEu.     R  L3/CU    FT 


V(DH/DV>p  VtOP/OU^,     -V(OP/OV 

BTU/LB  PSIA-CU    FT/BTU       PSIA 


IO«/DTU»    THERMAL    VISCOSITY 

CONDUCTIVITY 
1/DEG.     R      BTU/FT-HR-R    LB/FT-SEC 


THERHAL  DIELECTRIC 

OIFFUSIVITY       CONSTANT 
SQ    FT/HR 


115.0 

54.10 

196.0 

19.1 

105000.0 

0 

,00236 

0 

.0915 

20.3 

0.00373 

1.16626 

3.62 

120.0 

53.1.5 

191.0 

17.0 

89500.0 

0 

.00250 

0 

.0911 

17.2 

0  .  0  0  35  7 

1.15998 

3.21 

125.0 

52.77 

163.0 

15.6 

76600.0 

0 

.00265 

0 

.0663 

11.9 

0  .  0  0  31 6 

1.15313 

2.95 

130.0 

52.05 

171.. 0 

11.5 

6650  0.0 

0 

.00279 

0 

.0852 

13.3 

0.0  0  336 

1.11662 

2.71 

135.0 

51.31 

166.0 

13.6 

57900.0 

0 

.00291 

0 

.0621 

12.1 

0.00328 

1.13955 

2.60 

1 1.0.0 

50.51. 

158.0 

12.9 

50600.0 

0 

.00310 

0 

.0790 

11.1 

0.00319 

1.13221 

2.18 

115.0 

1.9.75 

151.0 

12.2 

11100.0 

0 

.00326 

0 

.0759 

10.1 

0.00311 

1.12168 

2.31 

150.0 

1.8.92 

11.1*. 0 

11.6 

38900.0 

0 

.00313 

0 

.0729 

9.29 

0  .  0  0  30  2 

1.11689 

2.26 

155.0 

1.8.07 

138.0 

11.1 

31100.0 

0 

.00361 

0 

.0699 

6.58 

0.00292 

1.10885 

2.20 

160.0 

1.7.19 

131.0 

10.5 

2980  0.0 

0 

.00362 

0 

.0669 

7.91 

0  .  0  0  28  2 

1.10053 

2.11 

165.0 

1.6.27 

125.0 

10.0 

25800.0 

0 

,00106 

0 

.0610 

7.29 

0.00272 

1.39191 

2.09 

170.0 

1.5.31 

119.0 

9.11 

22300.0 

0 

,00131 

0 

.0611 

6.70 

0  .  0  0  26  0 

1.38291 

2.05 

175.0 

1.1..  30 

113.0 

8.93 

19000.0 

0 

,00167 

0 

.0582 

6.  15 

0.00218 

1.37355 

2.01 

160.0 

1.3.23 

107.0 

8.12 

16100.0 

0 

,00508 

0 

.0553 

5.62 

0.00235 

1.36368 

1.99 

185.0 

1.2.10 

101.0 

7.91 

13300.0 

0 

.00559 

0 

.0521 

5.12 

0.00221 

1.35319 

1.98 

190.0 

1.0.87 

93.9 

7.11 

10800.0 

0 

,00626 

0 

.0191 

1.61 

0.00206 

1.31191 

1.99 

196.100 

39.21 

65.0 

6.77 

797  0.0 

0 

.00715 

0 

.0157 

1.07 

0.00181 

1.32678 

2.03 

196.100 

3.635 

33.1. 

2.30 

131.0 

0 

,0135 

0 

.00772 

0.571 

0.00169 

1.02765 

1.21 

200.0 

3.1.59 

35.2 

2.30 

139.0 

0 

.0119 

0 

.00771 

0.577 

0.00532 

1.02629 

1.13 

205.0 

3.271 

37  .3 

2.30 

116.0 

0 

,0105 

0 

.00779 

0.586 

0.00609 

1.02135 

1.06 

210.0 

3.112 

39.2 

2.30 

152.0 

0 

,00913 

0 

.00786 

0.591 

0.00683 

1.02361 

1.01 

215.0 

2.975 

ll.l 

2.30 

157.0 

0 

.00860 

0 

.00791 

0.601 

0.00751 

1.02259 

0.968 

220.0 

2.855 

1.2.9 

2.30 

162.0 

0 

.0079i 

0 

.00803 

0.613 

0.00625 

1.02167 

0.938 

225.0 

2.718 

1.1*. 7 

2.30 

16  5.0 

0 

.00710 

0 

.00812 

0.623 

0.00691 

1.02065 

0.911 

230.0 

2.651 

1*6.1* 

2.30 

168.0 

0 

,00691 

0 

.00822 

0.63  3 

0.00962 

1.02011 

0.891 

235.0 

2.563 

1.8.1 

2.29 

171.0 

0. 

,00655 

0 

.00832 

0.613 

0.0103 

1.01911 

0.3  77 

21.0.0 

2.1.83 

1.9.7 

2.29 

173.0 

0 

.00622 

0 

.00812 

0.651 

0.0110 

1.01882 

0.8  63 

2".5.0 

2.1.08 

51.3 

2.29 

175.0 

0 

. 00592 

0 

.00853 

0.661 

0.0117 

1.01825 

0.852 

250.0 

2.31.0 

52.9 

2.29 

177.0 

0. 

.00566 

0 

.00863 

0.671 

0.0123 

1.01773 

0.811 

255.0 

2.276 

51.5 

2.29 

179.0 

0 

, 00512 

0 

.00871 

0.681 

0  .  0  1  30 

1.01721 

0.833 

260.0 

2.216 

56.0 

2.28 

160.0 

0 

,00521 

0 

.00886 

0.695 

0.0137 

1.01679 

0.825 

265.0 

2.160 

57.6 

2.28 

182.0 

0, 

,00502 

0 

.00897 

0.705 

0.0111 

1.01636 

o.eis 

270.0 

2.108 

59.1 

2.28 

183.0 

0 

,00185 

0 

.00908 

0.716 

0.0151 

1.01596 

0.612 

275.0 

2.056 

60.6 

2.28 

161.0 

0 

.00169 

0 

.00920 

0.726 

0.0158 

1.01558 

0.806 

260.0 

2.011 

62.1 

2.26 

185.0 

0 

.00151 

0 

.00932 

0.736 

0.0165 

1.01523 

0.801 

265.0 

1.967 

63.5 

2.28 

166.  C 

0, 

,00110 

0 

.00911 

0.717 

0.0172 

1.01189 

0.7  97 

290.0 

1.921. 

65.0 

2.27 

187.0 

0 

,00127 

0 

.00955 

0.757 

0.0179 

i. 01 15 7 

0.793 

295.0 

1.881. 

66.5 

2.27 

188.0 

0, 

,0  0116 

0 

.00967 

0.767 

0.0166 

1.01126 

0.789 

300.0 

1.81.6 

67.9 

2.27 

188.0 

0, 

,00101 

0 

.00979 

0.778 

0.0193 

1.01397 

0.785 

310.0 

1.775 

70.8 

2.27 

190.0 

0, 

.00381 

0 

.0100 

0.798 

0.0208 

1.01313 

0.779 

320.0 

1.709 

73.6 

2.26 

19  1.0 

0, 

,00366 

0 

.0103 

0.819 

0.0223 

1.01293 

0.7  71 

330.0 

1.619 

76.1 

2.26 

192.0 

0. 

.00350 

0 

.0105 

0.839 

0.0238 

1.01217 

0.769 

3".0.0 

1.591. 

79.2 

2.26 

193.0 

0, 

.00336 

0 

.0108 

0.859 

0.0251 

1.01205 

0.765 

350.0 

1.51.2 

82.0 

2.25 

191.0 

0. 

,00323 

0 

,0110 

0.879 

0.0270 

1.01166 

0.761 

360.0 

1.491. 

81.8 

2.25 

191.0 

0 

.00311 

0 

.0112 

0.899 

0.0286 

1.01129 

0.758 

370.0 

1.1.1.9 

37.5 

2.25 

195.0 

0, 

.00300 

0 

.0115 

0.919 

0.0302 

1.01095 

0.755 

360.0 

1.1.07 

90.2 

2.21 

195.0 

D. 

,00290 

0 

.0117 

0.938 

0.0319 

1.01063 

0.753 

390.0 

1.367 

92.9 

2.21 

196.0 

0, 

,00280 

0 

.0120 

0.958 

0.0336 

1.01033 

0.750 

1.00.0 

1.330 

95.6 

2.21 

196.0 

0. 

,00272 

0 

.0122 

0.977 

0.0353 

1.01005 

0.718 

".10.0 

1.295 

96.3 

2.21 

197.0 

0 

,00263 

0 

.0121 

1.00 

0.0  3  71 

1.00979 

0.716 

it20.0 

1.262 

101.0 

2.23 

197.0 

0, 

,00256 

0, 

.0127 

1.01 

0.0389 

1.0O953 

0.715 

1.30.0 

1.230 

101.0 

2.23 

197.0 

0. 

,00219 

0 

.0129 

1.03 

0.0107 

1.00930 

0.713 

1.1.O.O 

1.201 

106.0 

2.23 

198.0 

0. 

.00212 

0. 

.0131 

1.05 

0.0125 

1.00907 

0.712 

450.0 

1.172 

109.0 

2.23 

198.0 

0, 

,00236 

0 

.0131 

1.07 

0.0111 

1.00866 

0.710 

1.60.0 

1.1*5 

112.0 

2.23 

196.0 

0. 

.00230 

0 

,0136 

1.09 

0.0163 

1.00865 

0.739 

1.70.0 

1.120 

111.0 

2.23 

199.0 

0, 

.00221 

0 

.0138 

1.  11 

0.0182 

1.00816 

0.738 

1.60.0 

1.095 

117.0 

2.22 

199.0 

0. 

00219 

0 

,0110 

1.12 

0.0502 

1.00827 

0.737 

1.90.0 

1.072 

119.0 

2.22 

199.0 

0, 

.00213 

0 

.0113 

1.11 

0.0522 

1.00809 

0.736 

500.0 

1.01.9 

122.0 

2.22 

199.0 

0, 

,00209 

0 

,0115 

1.16 

0.0512 

1.00792 

0.7  35 

510.0 

1.028 

125.0 

2.22 

199.0 

0, 

.00201 

0 

,0117 

1.18 

0.0562 

1.00776 

0.731 

520.0 

1.007 

127.0 

2.22 

199.0 

0. 

.00200 

0 

.0119 

1.20 

0.0583 

1.00761 

0.733 

530.0 

0.9878 

130.0 

2.22 

200.0 

0, 

.00195 

0 

.0151 

1.21 

0.0601 

1.00716 

0.732 

51*0.0 

0.9688 

133.0 

2.21 

200.0 

0, 

.00191 

0 

.0151 

1.23 

0.0625 

1.00731 

0.731 

550.0 

0.95  0  7 

135.0 

2.21 

200.0 

0. 

.00163 

0. 

.0156 

1.25 

0.0616 

1.00718 

0.730 

560.0 

0.9332 

138.0 

2.21 

200.0 

0. 

.00161 

0 

,0158 

1.26 

0.0668 

1.00701 

0.730 

570.0 

0.9163 

110  .0 

2.21 

200.0 

0. 

.00160 

0. 

,0160 

1.28 

0.0690 

1.00692 

0.729 

500.0 

0.9001 

113.0 

2.21 

200.0 

0. 

,00177 

0 

.0162 

1.30 

0.0712 

1.00679 

0.728 

590.0 

0.881.5 

116.0 

2.21 

200.0 

0. 

,0017* 

0 

,0161 

1.31 

0.0731 

1.00666 

0.728 

600.0 

0.8691. 

118.0 

2.20 

200.0 

0. 

00171 

0 

.0166 

1.33 

0.0757 

1.00656 

0.727 

700.0 

0.71.31 

171.0 

2.19 

201.0 

0. 

.00115 

0 

.0187 

1.19 

0.100 

1.00561 

0.722 

600.0 

0  .61*91. 

201.0 

2.17 

201.0 

0, 

,00126 

0 

.0206 

1.63 

0.126 

1.00190 

0.719 

900.0 

0.5769 

228.0 

2.11 

201.0 

0, 

,00111 

0 

.0226 

1.77 

0.151 

1.00135 

0.717 

1000.0 

0.5190 

255.0 

2.11 

201.0 

0. 

.00100 

0 

.0215 

1.90 

0.181 

1 .  0  0  39  1 

0.715 

1500.0 

0.3162 

106.0 

1.91 

201.0 

0, 

.000665 

2000.0 

0.2599 

569.0 

1.81 

201.0 

0, 

,000198 

25  0  0.0 

0 ,2081 

736.0 

1.73 

201.0 

0. 

.000399 

3000.0 

0.1735 

903.0 

1.66 

201.0 

0. 

,000332 

3500.0 

0.1188 

1070.0 

1.61 

201.0 

0, 

.000235 

TWO-PHASE    90UN0AKY 


250    PSIA    ISOBAR 


THERMODYNAMIC    PROPERTIES    OF    NITROGEN 


:mperature 

voluh-: 

ISOTHER1 

ISOCHORE 

INTERNAL 

ENTHA'-PY 

derivative 

DERIVATIVE 

ENERGY 

OEG.    R 

CU    FT/. 3 

GU    FT-PSIA/LB 

PSIA/R 

BTU/LB 

BT'J/LB 

115.0 

0.0181.7 

1960.0 

21.5.0 

-61.. 29 

-65.43 

120.0 

0. 01670 

1680.0 

221..  0 

-61.93 

-61.07 

125.0 

0.01891. 

11.70.0 

203.0 

-59.51. 

-53.66 

130.0 

0.01920 

1290.0 

186.0 

-57.13 

-56.24 

135.0 

0.0191.7 

111.0.0 

171.0 

-51.. 71 

-53.30 

140.0 

0. 01977 

1010.0 

157.0 

-52.28 

-51.37 

11.5.0 

0.02008 

901.0 

11.5.0 

-1.9.85 

-4:1.32 

150.0 

0.0201.1 

805.0 

134. 0 

-1.7.1.1 

-46.47 

155.0 

0.02077 

718.0 

124.0 

-44.96 

-4<.00 

160.0 

0.02115 

61.0.0 

11"..  0 

-1.2.1.9 

-41.51 

165.0 

0.02157 

568.0 

106.0 

-39.99 

-38.99 

170.0 

0.02202 

502.0 

97.1. 

-37.1.5 

-36.43 

175.0 

0.02252 

1.1.0.0 

89.7 

-31.. 87 

-33.33 

ieo.0 

0.02306 

362.0 

82.1. 

-32.23 

-31. 17 

185.0 

0.02367 

327.0 

75.1. 

-29.52 

-28.43 

190.0 

0.021.35 

276.0 

68.6 

-26.71 

-25.59 

200.0 

0.02611 

178.0 

55.2 

-20.66 

-19.45 

203.100 

0. 02682 

11.8.0 

50.9 

-18.59 

-17.35 

203.100 

0.2128 

30.6 

2.1.0 

26.50 

36.35 

205.0 

0.2193 

33.0 

2.30 

27.19 

37.34 

210.0 

0.2351 

38.7 

2.09 

28.85 

39.73 

215.0 

0.2493 

1.3.8 

1.93 

30.36 

41.90 

220.0 

0.2625 

1,8.3 

1.80 

31.76 

43.91 

225.0 

0.2750 

52.5 

1.69 

33.08 

45.81 

230.0 

0.2869 

56.5 

1.60 

34.31. 

47.63 

235.0 

0.2981. 

60.2 

1.52 

35.56 

49.37 

21.0.0 

0.3091. 

63.7 

1.1.5 

36.71. 

51.07 

2<<5.0 

0. 3202 

67.1 

1.39 

37.89 

52.71 

250.0 

0.3307 

70.1. 

1  .31. 

39.01 

54.32 

255.0 

0.31.09 

73.6 

1.29 

40.12 

55.90 

260.0 

0.3510 

76.6 

1.2". 

41.20 

57.45 

265.0 

0.3609 

79.6 

1.20 

42.27 

58.97 

270.0 

0.3706 

82.6 

1.16 

43.32 

60.43 

275.0 

0.3602 

85.1. 

1.  13 

44.36 

61.96 

260.0 

0.3897 

86.2 

1.10 

45.39 

63.43 

265.0 

0.3991 

90.9 

1.07 

46.41 

64.89 

290.0 

0.1.081. 

93.6 

1.01. 

47.42 

66.33 

295.0 

0.1.17b 

96.3 

1.01 

48.42 

67.76 

300.0 

0.1.267 

98.9 

0.986 

49.42 

69.17 

310.0 

0.  1.1.1.7 

104. 0 

0.91.1 

51.39 

71.98 

320.0 

0.1.625 

109.0 

0.90  0 

53.35 

74.75 

330.0 

0.1.800 

11".. 0 

0.863 

55.28 

77.50 

3  tO.O 

0.1.971. 

119.0 

0.830 

57.20 

80.22 

350.0 

0.511.6 

121.. 0 

0.799 

59.10 

82.93 

360.0 

0.5316 

128.0 

0.771 

61.00 

85.61 

370.0 

0.51.85 

133.0 

0.71.5 

62.88 

88.28 

360.0 

0.5651. 

137.0 

0.721 

64.76 

90.93 

390.0 

0.5821 

11.2.0 

0.698 

66.63 

93.58 

1.00.0 

0.5937 

11.6.0 

0.677 

68.49 

96.21 

••10.0 

0.6153 

151.0 

0.65  8 

70.35 

98.83 

1.20.0 

0 .6317 

155.0 

0.639 

72.20 

101.4 

1.30.0 

0.61.81 

160.0 

0.622 

74.04 

104.0 

i.i.D.0 

0.6645 

161.. 0 

0  .60  6 

75.88 

106.6 

1.50.0 

0.6808 

168.0 

0.590 

77.72 

109.2 

1.60.0 

0.6970 

172.0 

0.575 

79.55 

111.3 

1.70.0 

0.7132 

177.0 

0.562 

81.38 

114.4 

1.80.0 

0.7293 

181.0 

0.51.8 

83.21 

117.0 

1.90.0 

0.71.51. 

185.0 

0.536 

85.04 

119.5 

500.0 

0.7615 

169.0 

0.521. 

36.86 

122.1 

510.0 

0.7775 

19"..  0 

0.513 

88.66 

124.7 

520.0 

0.7935 

198.0 

0.502 

90.49 

127.2 

530.0 

0.8095 

202.0 

0.1.91 

92.31 

129.8 

51.0.0 

0.8251. 

206.0 

0.1.61 

94.12 

132.3 

550.0 

0.81.13 

210.0 

0.1.7  2 

95.94 

134.9 

560.0 

0.8572 

21"..  0 

0.1.6  3 

97.75 

137.4 

570.0 

0.8731 

218.0 

0.1.51. 

99.6 

140.0 

580.0 

0.6889 

222.0 

0  .1*1.5 

101.4 

142.5 

590.0 

0.901.7 

226.0 

0.1.37 

103.2 

145.1 

600.0 

0.9205 

231.0 

0.1.30 

105.0 

147.6 

700. 

800. 

900. 
1000. 
1500. 
2000. 
2500. 
3000. 
3500. 


1.  389 
1.544 

2.  314 
3.081 
3.848 
4.615 
5.  381 


271. 

310. 

350. 

369. 

582. 

775. 

966. 
1160. 
1350. 


0.317 

141. 

0.261 

159. 

0.25  2 

177. 

0.  167 

273. 

0.125 

376. 

0.  100 

485. 

0.0833 

598. 

0.0714 

714. 

172.9 

193.2 
223.5 
249.0 
380.4 
519.1 
663.5 
812.1 
963.5 


ENTROPY 

9TU/L6-R 

0.5837 
0.6036 
0.6234 
0.6424 
0.6608 
0.6785 
0.6957 
0.7123 
0.7285 
0.7443 

0.7598 
0.7751 
0.7902 
0.8052 
0.8202 
0.8354 
0.8668 
0.8773 


1.158 
1.168 
1.177 
1.186 
1.194 
1.201 
1.209 
1.215 
1.222 
1.228 

1.234 
1.240 
1.246 
1.251 
1.256 
1.261 
1.267 
1.271 
1.276 
1.285 

1.294 
1.303 
1.311 
1.319 
1.326 
1.333 
1.341 
1.347 
1.354 
1.361 


1.367 
1.373 
1.379 
1.385 
1.390 
1.396 
1.401 
1.407 


1.432 
1.436 
1.441 
1.445 
1.450 
1.454 
1.458 
1.497 


1.531 
1.561 
1.588 
1.694 
1.774 
1.838 
1.892 
1.939 


0.2385 
0.2470 
0.2490 
0.2477 
0.2448 
0.2414 
0.2381 
0.2350 
0.2324 
0.2302 

0.2283 
0.2269 
0.2257 
0.2248 
0.2241 
0.2237 
0.2239 
0.2243 
0.2192 
0.2165 

0.2106 
0.2060 
0.2024 
0.1994 
0.1969 
0.1948 
0.1931 
0.1915 
0. 1902 
0.1891 

0.1881 
0.1872 
0.1664 
0.1857 
0. 1851 
0.1845 
0.1840 
0.1836 
0. 1831 
0.1824 

0.1819 
0.1814 
0.1810 
0.1806 
0.1803 
0.  1800 
0.1798 
0.1796 
0.1794 
0.1793 

0.1792 
0.1790 
0.1769 
0.1788 
0.1738 
0.1787 
0.1786 
0.1786 
0.1785 
0.1785 

0.1784 
0.1784 
0.1784 
0.1784 
0.1784 
0. 1783 
0.1783 
0.1784 
0.1784 
0.1786 

0.1799 
0.1816 
0.1838 
0.1989 
0.2126 
0.2225 
0.2293 
0.2341 


CP 

VELOCITY 
OF    SOUND 

-1 

l 

FT/SEC 

0 

.4675 

4216.0 

0 

.4779 

3886.0 

0 

.4832 

3630.0 

0 

.4858 

3419.0 

0 

.4872 

3238.0 

0 

.4883 

3077.0 

0 

.4899 

2931.0 

0 

.4922 

2  79  4  .  0 

0 

,4957 

2665.0 

0 

.5006 

2  54  0.0 

0 

.5071 

2418.0 

.0 

.5155 

2299.0 

0 

.5262 

2180.0 

0 

.5397 

2062.0 

0 

.5570 

1942.0 

0 

.5798 

1819.0 

0 

.6572 

1554.0 

0 

.6999 

1 46 1 .  0 

0 

.5395 

59  0.9 

0 

,5090 

599.8 

0 

.4525 

621.1 

0. 

.4160 

639.9 

0 

.3901 

65  7.0 

0. 

,3707 

672.7 

0. 

.3556 

687.4 

0 

.3435 

701.3 

0, 

.3336 

714.4 

0. 

.3254 

72  7.0 

0. 

.3184 

739.0 

0 

.3125 

750.6 

0 

.3073 

761.8 

0 

.3028 

772.6 

a 

.2988 

78  3.1 

0 

.2953 

793.3 

0 

.2922 

803.3 

0. 

.2894 

813.0 

0 

.2869 

822.5 

0. 

.2846 

831.8 

0 

.2826 

84  0.9 

0 

,2790 

85  8.6 

0, 

.2760 

875.7 

0, 

.2734 

892.2 

0. 

.2712 

908.2 

0, 

.2693 

92  3.8 

0, 

.2676 

93  9.0 

0. 

.2661 

953.8 

0. 

,2648 

96  8.2 

0, 

.2637 

98  2.4 

a. 

,2626 

996.0 

a, 

,2617 

1010.0 

0, 

,2609 

1023.0 

0. 

,2601 

1036.0 

0. 

,2594 

1049.0 

0. 

,2588 

106  2.0 

0. 

,2582 

1074.0 

0. 

.2577 

1087.0 

0. 

.2572 

1099.0 

0, 

.2568 

1111.0 

0. 

.2564 

1122.0 

0, 

.2560 

1134.0 

0. 

.2556 

1146.0 

0. 

.2553 

115  7.0 

0. 

.2550 

1168.0 

0. 

.2548 

1179.0 

0. 

,2545 

119  0.0 

0. 

.2543 

1201.0 

0. 

2541 

1212.0 

0. 

2539 

1222.0 

0, 

,2537 

1233.0 

0. 

.2528 

1332.0 

0. 

.2530 

1422.0 

0. 

2541 

1506.0 

0. 

.2560 

1584.0 

0. 

.2702 

1915.0 

0. 

2638 

218  8.0 

0. 

2935 

2430.0 

0. 

3003 

2651.0 

0. 

3050 

2855.0 

THO-PHASE    BOUNDARY 


THFRMOPHYSICAL     PROPERTIES    OF    NITROSEN 


250    P3IA    isobar 


TEMPERATURE    DENSITf 

i/(OH/Ov> 

VIDP/OU)        - 

VOP/DVI 

{0>J/0T1J\ 

THERMAL 

VISCOSITY 

THERMAL         OltLECTRIC 

PRANDTL 

CONDUCTIVITY 

3IFFUSIVITY       CONSTANT 

NUMBER 

DEC.    R 

L9/CJ    FT 

BTU/LB 

psia-cu  ft/bh 

PSIA 

1/OEG.    R 

3TU/FT-HR-R 

L6/FT-SEC 
I    if 

SO    FT/HR 

115.0 

51.. 13 

199.0 

19.2 

106000.0 

0.00234 

0.0946 

20.4 

0.00374               1 

4665  0 

3.63 

120.0 

53.1(8 

192.0 

16.9 

90100.0 

0.00248 

0.0915 

17.3 

0.00358               1 

46027 

3.26 

125.0 

52.80 

161.. 0 

15.5 

77400.0 

0. 00263 

0.0885 

15.  0 

0.00347               1 

45376 

2.95 

130.0 

52.09 

175.0 

li.. i. 

67000.0 

0.00277 

0.0854 

13.4 

0.00337               1 

44699 

2.74 

135.0 

51.36 

167.0 

13.6 

58400.0 

0.00292 

0.0823 

12.2 

0.00329               1 

43997 

2.60 

140.0 

5  0.59 

159.0 

12.9 

51100.0 

0.00307 

0.0792 

11.2 

0.00321               1 

43271 

2.48 

1 1(5.0 

1.9.80 

152.0 

12.2 

44900.0 

0.00323 

0.0761 

10.1 

0.00312               1 

42521 

2.34 

150.0 

1.6.99 

11.5.0 

11.6 

39400.0 

0.00339 

0.0731 

9.35 

0.00303               1 

41746 

2.26 

155.0 

1.8.11. 

139.0 

11.0 

34600.0 

0.00357 

0  .0701 

8.63 

0.00294               1 

40951 

2.20 

160.0 

1.7.26 

133.0 

10.5 

30300.0 

0.00378 

0  .0672 

7.97 

0.00284               1 

40127 

2.14 

165.0 

1.6.35 

127.0 

10.0 

26300.0 

0. 00401 

0.0643 

7.35 

0.00273               1 

39274 

2.09 

170.0 

1.5.1.1 

121.0 

9.1.6 

22600.0 

0.00427 

0.0614 

6.  76 

0.00262               1 

36387 

2.04 

175.0 

44.41 

115.0 

8.95 

19500.0 

0.00453 

8.0585 

6.21 

0.00250                1 

37462 

2.0  1 

leo.o 

1(3.36 

105.0 

6.1.5 

16600 .0 

0.00497 

0.0557 

5.69 

0.00238               1 

36430 

1.39 

165.0 

1(2.25 

102.0 

7.96 

13800.0 

0.00545 

0.0528 

5.19 

0.00224               1 

35462 

1.97 

190.0 

1.1.06 

95.7 

7.1.7 

11300.0 

0 .00606 

0.0499 

4.  71 

0.00210               1 

34364 

1.97 

200.0 

38.30 

31.0 

6.1.1. 

6800.0 

0. 00812 

0.0439 

3.60 

0.00174               1 

31847 

2.05 

203.100 

37.28 

75.6 

6.09 

5510.0 

0.00925 

0.0419 

3.51 

0.00161               1 

30927 

2.1  1 

203.100 

4.699 

32.1. 

2.33 

144.0 

0.0167 

0.00862 

0.610 

0  .  0  0  34  0               1 

03584 

1.37 

205.0 

4.560 

33.3 

2.33 

151.0 

0.0153 

0.00856 

0.611 

0.00370                1 

03477 

1.31 

210.0 

4.254 

35.7 

2.33 

165.0 

0.0127 

0.00854 

0.617 

0.00443               1 

03241 

1.18 

215.0 

4.011 

37.9 

2.33 

176.0 

0.0110 

0.00654 

0.625 

0.00512               1 

03054 

1.10 

220.0 

3.  80  9 

1.0.0 

2.33 

184.0 

0.00976 

0.00856 

0.633 

0.00576               1 

02898 

1.04 

225.0 

3.636 

1(1.9 

2.33 

191.0 

0.00885 

0  .00661 

0.641 

0.00639               1 

02765 

0.9  94 

230.0 

3.1(8  5 

>.3.6 

2.33 

197.0 

0. 00812 

0.OOB67 

0.650 

0.00699               1 

02650 

0.960 

235.0 

3.352 

1.5.6 

2.33 

202.0 

0. 00753 

0.00874 

0.  659 

0.00759               1 

02547 

0.933 

2<40.0 

3.232 

1.7.1. 

2.33 

206.0 

0.00704 

0.00881 

0.669 

0.00817               1 

02455 

0.912 

21.5.0 

3.123 

1.9.1 

2.32 

210.0 

0. 00663 

0.00839 

0.678 

0.00875               1 

02372 

0.8  94 

250.0 

3.02i( 

50.6 

2.32 

213.0 

0.00627 

0.00836 

0.638 

0.00932               1 

02296 

0.878 

255.0 

2.933 

52.1. 

2.32 

216.0 

0.00596 

0.00907 

0.698 

0.00990                1 

02227 

0.865 

260.0 

2.61(9 

54.  1 

2.32 

216.0 

0.00568 

0.00917 

0.708 

0.0105                  1 

02162 

0.854 

265.0 

2.771 

55.7 

2.31 

221.0 

0.00544 

0.00926 

0.718 

0.0110                  1 

02102 

0.845 

270.0 

2.698 

57.3 

2.31 

223.0 

0.00522 

0.00936 

0.72  8 

0.0116                  1 

02047 

0.336 

275.0 

2.630 

58.8 

2.31 

225.0 

0.00502 

0.00947 

0.736 

0.0122                  1 

01995 

0.323 

260.0 

2.566 

60.1. 

2.31 

226.0 

0. 30484 

0.00957 

0.748 

0  .  0 1 28                  1 

01946 

0.822 

265.0 

2.506 

61.9 

2.30 

223.0 

0. 00463 

0.00968 

0.756 

0.0134                  1 

01900 

0.316 

290.0 

2.1.1(9 

63.1. 

2.30 

229.0 

0. 00452 

0.00979 

0.768 

0  .  0  1  39                  1 

01856 

0.810 

295.0 

2.395 

61..  9 

2.30 

231.0 

0.0043!! 

0.00990 

0.778 

0.0145                  1 

01815 

0.805 

300.0 

2.3i(i( 

66.1. 

2.30 

232.0 

0.00425 

0.0100 

0.788 

0.0151                   1 

01776 

0.800 

310.0 

2.21(9 

69.1. 

2.29 

234.0 

0.00402 

0.0102 

0.  808 

0.0163                  1 

01704 

0.7  92 

320.0 

2.162 

72.3 

2.29 

236.0 

0.00382 

0.0105 

0.  828 

0.0176                  1 

01638 

0.7  85 

330.0 

2.083 

75.2 

2.28 

237.0 

0.00363 

0.0107 

0.846 

0.0168                  1 

01578 

0.779 

340.0 

2.011 

76.1 

2.28 

239.0 

O.0D347 

0  .0109 

0.868 

0.0201                   1 

01522 

0.774 

350.0 

1.91.3 

80.9 

2.28 

240.0 

0.00333 

0.0112 

0.888 

0.0214                  1 

01471 

0.769 

360. 0 

1.681 

83.7 

2.27 

241.0 

0.00320 

0.0114 

0.  907 

0.0227                  1 

0  1424 

0.765 

370.0 

1.823 

86.5 

2.27 

242.0 

0.00303 

0.0117 

0.927 

0.0  2  40                   1 

01380 

0.762 

300.0 

1 .  769 

89.3 

2.27 

243.0 

0.00297 

0.0119 

0.94  6 

0.0254                  1 

01338 

0.759 

390.0 

1.718 

92.1 

2.26 

244.0 

0.00286 

0.0121 

0.965 

0.0268                  1 

01300 

0.756 

1.00.0 

1.670 

91..  8 

2.26 

24  4.0 

0.00277 

0.0124 

0.984 

0.0  2  82                  1 

01263 

0.753 

1.10.0 

1.625 

97.5 

2.26 

245.0 

0. 00268 

0.0126 

1.  00 

0.0296                  1 

0  1229 

0.751 

1(20.0 

1.583 

100.0 

2.25 

246.0 

0. 00260 

0.0128 

1.02 

0.0310                   1 

01197 

0.743 

1.30.0 

1.51.3 

103.0 

2.25 

246.0 

0.0025J 

0.0130 

1.  04 

0.0325                  1 

01167 

0.747 

1(1(0.0 

1.505 

106.0 

2.25 

247.0 

0.00246 

0.0133 

1.  06 

0.0340                   1 

01138 

0.745 

1.50.0 

1.1.69 

108.0 

2.25 

247.0 

0.00233 

0.0135 

1.  08 

0.0355                  1 

01111 

0.744 

1(60.0 

1.1(35 

111.0 

2.21. 

247.0 

0.00233 

0.0137 

1.  10 

0.0370                  1 

01085 

0.742 

1(70.0 

l.i(02 

114.0 

2.21. 

24  8.0 

0.00227 

0.0139 

1.11 

0  .  0  3  86                  1 

01060 

0.741 

1(80.0 

1.371 

116.0 

2.21. 

248.0 

0.00221 

0.0142 

1.  13 

0.0402                  1 

01036 

0.740 

1(90.0 

1.3*2 

119.0 

2.24 

248.0 

0.0021O 

0 .0144 

1.  15 

0.0418                  1 

01014 

0.7  33 

500.0 

1.313 

122.0 

2.21. 

24  9.0 

0. 00211 

0.0146 

1.17 

0.0434                  1 

00992 

0.737 

510.0 

1.286 

121..  0 

2.23 

249.0 

0.00206 

0.0148 

1.  18 

0.0450                   1 

00972 

0.7  36 

520.0 

1.260 

127.0 

2.23 

249.0 

0. 00201 

0  .0150 

1.20 

0.0467                  1 

00952 

0.7  35 

530.0 

1.235 

130.0 

2.23 

249.0 

0. 00197 

0.0153 

1.22 

0.0483                  1 

00933 

0.734 

51(0.0 

1.212 

132.0 

2.23 

250.0 

0. 00193 

0  .0155 

1.24 

0.0501                  1 

0  0  915 

0.733 

550.0 

1.189 

135.0 

2.23 

250.0 

0.00189 

0.0157 

1.25 

0.0518                  1 

0  0  898 

0.732 

560.0 

1.167 

137.0 

2.22 

250.0 

0.00185 

0.0159 

1.27 

0.0535                  1 

0  0  881 

0.732 

570.0 

1.11.5 

11.0.0 

2.22 

250.0 

0.00162 

0.0161 

1.2) 

0.0553                  1 

0  0  665 

0.731 

580.0 

1.125 

11.3.0 

2.22 

250.0 

0.00174 

0.0163 

1.  30 

0.0571                   1 

0  0  850 

0.730 

590.0 

1.105 

11(5.0 

2.22 

250.0 

0.00175 

0.0165 

1.32 

0.0 5 09                  1 

00835 

0.729 

600.0 

1.086 

11.8.0 

2.22 

250.0 

0. 00172 

0. 0167 

1.  33 

0.0607                  1 

00820 

0.729 

700.0 

0.9280 

174  .  0 

2.20 

251.0 

0. 00145 

0.0187 

1.49 

0.0793                  1 

00700 

0.723 

800.0 

0.3106 

201.0 

2.18 

252.0 

0. 0012o 

0.0207 

1.64 

0.101                     1 

00612 

0.720 

900.0 

0.7200 

228.0 

2.15 

252.0 

0.00112 

0.0226 

1.77 

0.124                     1 

0  0  543 

0.717 

1000.0 

0.61(78 

256.0 

2.12 

252.0 

0.00100 

0.0245 

1.90 

0.148                     1 

00489 

0.715 

1500.0 

0.1(322 

1.07.0 

1.91. 

252.0 

0. 0006o4 

2000.0 

0.321.5 

570.0 

1.81 

251.0 

0.0004)8 

2500.0 

0.2599 

737.0 

1.73 

25  1.0 

0. 0003)8 

3000.0 

0.2167 

901.. 0 

1.66 

251.0 

0.0003)2 

3500.0 

0.1658 

1070.0 

1.64 

251.0 

0.000245 

TH0-PHA3E    30UNOARY 


joo  p;ia  isoaAs 


THERMODYNAMIC  PROPERTIES  OF  NITROGEN 


TEMPERATURE   VOLUME 


DEG.  R 

115.0 
120.0 
125.0 
130.0 
135.0 
11.0.0 
li»5.0 
150.0 
155.0 
160.0 

165.0 

170.0 

175.0 

180.0 

1U5.0 

190.0 

200.0 

205.0 

209.200 

209.200 

210.0 
215.0 
220.0 
225.0 
230.0 
235.0 
21.0.0 
21.5.0 
250.0 
255.0 

260.0 
265.0 
270.0 
275.0 
2S0.O 
285.0 
290.0 
295.0 
300.0 
310.0 

320.0 
330.0 
31.0.0 
350.0 
360.0 
370.0 
380.0 
390.0 
t.00.0 
•.10.0 


1.70.0 
1.80.0 
1.90.0 
500.0 
510.0 

520.0 
530.0 
51.0.0 
550.0 
560.0 
570.0 
580.0 
590.0 
600.0 
700.0 

800.0 
900.0 
1000.0 
1500.0 
2000.0 
2500.0 
3000.0 
3500.0 


0.0131.7 
0.01869 
0.01893 
0.01919 
0.019*6 
0.01975 
0. 02005 
0.02039 
0.020  74 
0.02112 

0.02153 
0.02198 
0.0221.6 
0.02299 
0.02358 
0.021.25 
0.02593 
0.02705 
0.02827 
0.1695 

0.1721. 
0.1832 
0.2019 
0.211.2 
0.2255 
0.2363 
0.21.65 
0.2563 
0.2657 
0.271.9 

0.2839 
D.2926 
0.3012 
0.3096 
0 .3179 
0.3261 
0.33*2 
0.31.21 
0.3500 
0.3655 

0.3808 
0 .3958 
0.1,106 
0.1.253 
0.4398 
0. i.5<2 
0.1.68<. 
0.1.826 
0.1.967 
0.5107 

0.521.6 
0.5381. 
0.5522 
0.5660 
0.5796 
0.5933 
0.6069 
0.6201. 
0 .6339 
0.61.71. 

0.6608 
0.671.2 
0.6876 
0.7010 
0.711.3 
0.72  76 
0.7*09 
0.75*1 
0.7671. 
0.8939 

1.029 
1.159 
1.288 
1.931 
2.571 
3.210 
3.31.(1 
*.*87 


ISOTHERM 

OERIVATIVE 

CU  FT-PSIA/LB 

1970.0 
1690.0 
11.70.0 
1300.0 
1150.0 
1020.0 
910.0 


728.0 
61.9.0 

578.0 
512.0 
1.50.0 
392.0 
338.0 
267.0 
190.0 
11.3.0 
10*.  0 


ISOCHOPE 

DERIVATIVE 

PSIA/R 


203. 
186. 
171. 
157. 


13*. 
121.. 
115. 


93.0 

95.3 

101.0 


112.0 
117.0 
122.0 
126.0 
131.0 
136.0 
11.1.0 


15".. 0 
159.0 
163.0 
167.0 
172.0 
176.0 
180.0 
185.0 


158.0 
202.0 
206.0 
210.0 
21".. 0 
218.0 
223.0 
227.0 
231.0 
271.0 

311.0 
351.0 
390.0 
58".. 0 
776.0 
968.0 
1160.0 
1350.0 


0.911 
0.680 
0.85  2 
0.826 
0.801 

0.778 
0.75  6 
0.736 
0.716 
0.69  8 
0.681 
0.665 
0.61.9 
0.63  5 
0.621 

0.607 
0.59". 
0.582 
0.57  0 
0.559 
0.51.8 
0.538 
0.52  8 
0.518 
0.1.39 

0.362 
0.338 
0.303 
0.201 
0.150 
0.12  0 
0.100 
0.0857 


INTERNAL 
ENERGY 
BTU/LB 


-61.98 
-59.59 
-57.19 
-5".. 78 
-52.36 
-1.9.91. 
-1.7.51 
-".5.06 
-1.2.60 

-1.0.12 
-37.60 
-35.03 
-32.1.2 
-29.7". 
-26.96 
-21.03 
-17.75 
-1*.70 
25.51 

25.89 
27.91 
29.6". 
31.20 
32.65 
3".. 01 
35.31 
36.56 
37.77 
38.9". 

".0.09 
"tl.21 
"•2.31 
".3.1.0 
**.*7 


52.65 
5".. 62 
56.58 
58.51 
60.1.1. 
62.35 
6*. 2* 
66.13 
68.02 
69.89 

71.76 
73.62 


90.17 
92.00 
93.82 
95.6". 
97.1.6 
99.28 
101.1 
102.9 
10".. 7 
122.8 

11.0.9 
159.1 
177.1, 
273.2 
376.1. 
".85.". 
598.5 
71"..  * 


-63.31 
-60. 9". 
-53.51. 
-55.12 
-53.70 
-51.26 
-1.8.82 
-".6.37 
-".3.91 
-1.1. ".3 


-33.79 
-31.1". 
-28.1.3 
-25.62 
-13.59 
-16.21. 
-13.13 
31.. 92 


38.37 
1.0.36 
1.3.10 
1.5.18 
"(7.11. 
1.9.00 
5  0.79 
52.53 
5  it.  21 

55.86 
57.1.7 
59.05 
60.60 
62.13 
63.61. 
65.13 
66.61 
68.07 
70.96 

73.80 
76.61 
79.39 
82. lit 
8"t.37 
87.58 
90.27 
92.95 
95.61 
93.26 

100.9 
103.5 
106.2 
103.8 
111.". 
11*. 0 
116.6 
119.2 
121.7 
12*. 3 

126.9 
129.5 
132.0 
13*. 6 
137.1 
139.7 
1*2.2 
1**.8 
1*7.3 
172.7 

198.1 
223.5 
2*9.0 
380.5 
519.2 
663.7 
812.3 
963.7 


3TU/L6-R 

0.5e33 
0.603* 
0.6230 
0.6*19 
0.6603 
0.6780 
0.6951 
0.7117 
0.7279 
0.7*36 

0.7590 
0.77*2 
0.7892 


0.881* 
0.8965 
1.126 

1.129 

1.1*2 
1.15* 
1.16* 
1.173 
1.182 
1.189 
1.197 
1.20* 
1.210 

1.217 

1.223 
1.229 
1.235 
1.2*0 
1.2*5 
1.251 
1.256 
1.261 
1.270 

1.279 
1.288 
1.296 
1.30* 
1.312 
1.319 
1.326 
1.333 
1.3*0 
1.3*7 

1.353 
1.359 
1.365 
1.371 
1.377 
1.382 
1.386 
1.393 
1.398 
l.*03 

l.*08 
l.*13 
l.*18 
l.*23 
l.*27 
l.*32 
l.*36 
l.**l 
l.**5 
l.*8* 

1.518 
1.5*6 
1.575 
1.681 
1.761 
1.825 
1.680 
1.926 


cv 

CP 

VELOCITY 
OF    SOUND 

9TU    /    LB    - 

* 

FT/SEC 

0 

2399 

0 

.*668 

*212.0 

0 

2*82 

0 

.*772 

388*. 0 

0 

2502 

0 

,*82* 

3630.0 

0 

2*87 

0 

.*8*9 

3*20.0 

0 

2*58 

0 

.*863 

32*1.0 

0 

2*23 

0 

.*873 

3082.0 

0 

2389 

0 

*888 

2937.0 

0 

2358 

0 

.*910 

2802.0 

0 

2331 

0 

*9*2 

2673.0 

0 

2308 

0 

*988 

2550.0 

0 

2289 

0 

.5050 

2*30.0 

0 

227* 

0 

5129 

2312.0 

0 

2262 

0 

5230 

219  5.0 

0 

2252 

0 

.5356 

2079.0 

0 

22*5 

0 

5517 

1962.0 

0 

22*0 

0 

5725 

18*2.0 

0 

2239 

0 

6*06 

1587.0 

0 

22*6 

0 

.70*3 

1**2.0 

0 

2259 

0 

7993 

130*. 0 

0 

2261 

0 

6701 

58*. 6 

0 

22*5 

0 

6*20 

589.3 

0 

2167 

0 

5312 

61*.* 

D 

2109 

0 

*700 

635.6 

0 

206* 

0 

*30* 

65*.* 

0 

2028 

0 

*02* 

671.* 

0 

1999 

0 

3815 

68  7.2 

0 

197* 

0 

3652 

701.9 

0 

1953 

0 

3522 

715.8 

0 

1935 

0 

3*16 

728.9 

0 

1920 

0 

3327 

7*1.5 

0 

1907 

0 

3252 

753.5 

0 

1895 

0 

3167 

765.1 

0 

1885 

0 

3132 

776.3 

0 

1876 

0 

3083 

787.2 

0 

1868 

0 

30*0 

797.7 

0 

1861 

0 

3002 

807.9 

0 

1855 

0 

2969 

817.9 

0 

18*9 

0 

2938 

827.6 

0 

18** 

0 

2911 

83  7.1 

0 

1835 

0 

286* 

855.5 

0 

1828 

0 

2825 

873.2 

0 

1822 

0 

2792 

890.2 

0 

1817 

0 

276* 

906.7 

0 

1813 

0 

27*0 

922.7 

0 

1809 

0 

2719 

93  6.2 

0 

1806 

0 

2700 

95  3.3 

0 

1803 

0 

268* 

96  8.1 

0 

1301 

0 

2670 

98  2.5 

0 

1799 

0 

2657 

997.0 

0 

1797 

0 

26*5 

1010.0 

0 

1795 

0 

2635 

102*. 0 

0 

179* 

0 

2626 

1037.0 

0 

1793 

0 

2617 

1050.0 

0 

1791 

0 

2610 

106  3.0 

0 

1790 

0 

2603 

1076.0 

0 

1790 

0 

2596 

1088.0 

c 

1789 

0 

2590 

1100.0 

0 

1768 

0 

2585 

1112.0 

0 

1787 

0 

2580 

112*. 0 

0 

1787 

0 

2575 

1136.0 

0 

1786 

0 

2571 

11*8.0 

0 

1786 

0 

2567 

1159.0 

0 

1786 

0 

256* 

1170.0 

c 

1786 

0 

2560 

118  1.0 

0 

1785 

0 

2557 

1192.0 

0 

1785 

0 

2555 

1203.0 

0. 

1785 

0 

2552 

121*. 0 

0 

1785 

0 

2550 

1225.0 

0 

1785 

0 

25*7 

1235.0 

0 

1789 

0 

2535 

133  5.0 

0, 

1799 

0 

2535 

1*25.0 

0 

1816 

0 

25*5 

1509.0 

0. 

1839 

0 

2563 

1587.0 

' 

198  9 

0 

2703 

1917.0 

c 

2127 

0 

2836 

2191.0 

0, 

2225 

0 

2936 

2*33.0 

n 

229* 

0 

3003 

2653.0 

0. 

23*1 

0 

3050 

2856.0 

TWO-PHASE     BOUNDARY 


THERHOPHYSICAL     PROPFRTIES    OF    NITROGEN 


300    P3IA    IS03A« 


TEMPERATURE    DEN3ITT 
OEG.    R        La/cu  rT 


l/(JH/Dl/)p  V(DP/OU)        -Y(OP/OV> 

9TU/L3  PSIA-CU    FT/BIU       PSI 4 


(OV/DTI/V  THERMAL  VISCOSITY 

P     CONOUCTII/ITT 
1/0EC.     R       3TU/FT-HR-R    LB/FT-SEC 


THERMAL  OIELECTRIC 

OIFFUSIVITT       CONSTANT 
SC    FI/HR 


115.  0 

54 

15 

201.0 

19.1 

107000.0 

0 

00233 

0 

.0947 

20.6 

0.00375 

1.46575 

120.0 

53 

51 

193.0 

16.6 

90600.0 

0 

00247 

0 

.0917 

17.4 

0.00359 

1.46055 

125.0 

52 

83 

165.0 

15.4 

77900.0 

0 

00261 

0 

.0886 

15.  1 

0.00348 

1.45409 

130.0 

52 

13 

176.0 

14.3 

67500.0 

0 

00275 

0 

.0855 

13.5 

0.00338 

1.44736 

135.0 

51 

40 

168.0 

13.5 

5 890 0.0 

0 

00290 

0 

0825 

12.3 

0.00330 

1.44039 

140.0 

50 

64 

160.0 

12.8 

516  0  0.0 

0 

00304 

0 

.0794 

11.2 

0.00322 

1.43318 

145.0 

49 

86 

153.0 

12.2 

4540  0.0 

0 

00320 

0 

.0764 

10.2 

0.00313 

1.42574 

150.0 

49 

05 

146.0 

11.6 

39900.0 

0 

00336 

0 

.0734 

9.40 

0.00305 

1.41807 

155.0 

43 

21 

140.0 

11.0 

35100.0 

0 

00354 

0 

.0704 

8.69 

0.00295 

1.41016 

160.0 

47 

34 

134.0 

10.5 

30700.0 

0 

00373 

0 

.0673 

3.03 

0  .  0  0  28  6 

1.40200 

165.0 

46 

44 

128.0 

1D.0 

26B00.O 

0 

00395 

0 

.0646 

7.40 

0.00275 

1.39356 

170.0 

45 

50 

122.0 

9.47 

23300.0 

0 

00421 

0 

.0617 

6.82 

0.00264 

1.38479 

175.0 

44 

52 

116.0 

8.97 

20000.0 

0 

00451 

0 

.0589 

6.27 

0.00253 

1.37566 

160.0 

43 

49 

110.0 

8.49 

17100.0 

0 

00487 

0 

0560 

5.75 

0.00240 

1.36610 

185.0 

42 

40 

104.0 

8.00 

14300.0 

0 

00532 

0 

.0532 

5.26 

0  .  0  0  22  7 

1.35601 

190.0 

41 

23 

97.4 

7.52 

11800.0 

0 

00583 

a 

.0503 

4.78 

0.00213 

1.34527 

200.0 

38 

57 

83.2 

6.53 

7330.0 

0 

00770 

0 

.0444 

3.88 

0.00130 

1.32094 

205.0 

36 

37 

75.0 

5.99 

5290.0 

0 

00939 

0 

.041* 

3.43 

0.00159 

1.30647 

209.200 

35 

38 

66.9 

5.48 

3670.0 

0 

0119 

0 

.0387 

3.04 

0.00137 

1.29216 

209.200 

5 

300 

31.2 

2.36 

147.0 

0 

0215 

0 

.00977 

0.649 

0.00247 

1.04515 

210.0 

5 

800 

31.7 

2.36 

152.0 

0 

0202 

0 

.00970 

0.649 

0.00261 

1.04437 

215.0 

5 

313 

34.5 

2.36 
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0 

.0949 

20.7 

0.00376 

1.4  669  9 

3.66 

120.0 

5  3.51. 

195.0 

16.7 

91200.0 

0.00243 

0 

.0918 

17.6 

0.00360 

1.46083 

3.28 

125.0 

52.37 

186.0 

15.3 

78400.0 

0.0025} 

0 

.0883 

15.2 

0.00349 

1.45441 

2.97 

130.0 

52.17 

177.0 

14.3 

68000.0 

0.00273 

0 

.0857 

13.5 

0.00339 

1.44773 

2.75 

135.0 

51.1.1. 

169.0 

13.5 

5  9400.0 

0.00287 

0 

.0827 

12.3 

0.00331 

1.44080 

2.60 

11.0.0 

5  0.69 

161.  D 

12.8 

52100.0 

0.00302 

0 

.0796 

11.  3 

0.00323 

1.43364 

2.49 

1145.0 

1.9.91 

151.. 0 

12.1 

45900.0 

0.00317 

0 

.0766 

10.2 

0.00315 

1.42625 

2.34 

150.0 

1.9.11 

11.7.0 

11.6 

40400.0 

0.00333 

0 

.0736 

9.46 

0.00306 

1.41864 

2.27 

155.0 

1.8.28 

141.0 

11.0 

35600.0 

0.00350 

0 

.0706 

8.75 

0  .  0  0  29  7 

1.41030 

2.20 

160.0 

1.7.1.2 

135.0 

10.5 

31200.0 

0.00369 

0 

.0677 

8.06 

0.00287 

1.40272 

2.14 

165.0 

1.6.53 

129.0 

10  .0 

27300.0 

0. 00390 

0 

.0649 

7.46 

0.00277 

1.39436 

2.03 

170.0 

1.5.60 

123.0 

9.49 

23800.0 

0.00415 

0 

.0620 

6.88 

0.00266 

1.38570 

2.04 

175.0 

1.1.. 63 

117.0 

9.00 

20500.0 

0.0044* 

0 

.0592 

6.33 

0.00255 

1.37669 

2.00 

iao.0 

1.3.62 

111.0 

8.52 

17600.0 

0.00473 

0 

.0564 

5.  81 

0  .  0  0  24  3 

1.36726 

1.97 

165.0 

1.2.55 

105.0 

8.05 

14800.0 

0.00519 

0 

.0536 

5.32 

0.00230 

1.35735 

1.96 

190.0 

1.1.1.0 

99.0 

7.57 

12300.0 

0.00571 

0 

.0507 

4.  85 

0.00217 

1.34684 

1.95 

200.0 

38.82 

85.1. 

6.61 

7840.0 

0.00733 

0 

.0450 

3.96 

0.00185 

1.32326 

1.98 

205.0 

37.30 

77.6 

6.10 

5830.0 

0.00876 

0 

.0420 

3.52 

0.00166 

1.30949 

2.05 

210.0 

35.51 

68.6 

5.53 

3930.0 

0.0113 

0 

.0390 

3.  07 

0.00142 

1.29331 

2.19 

21".. 500 

33.1.0 

58.3 

4.91 

2260.0 

0.0166 

0 

.0362 

2.62 

0.00112 

1.27447 

2.52 

214.500 

7.  307 

30.1 

2.39 

138.0 

0.0296 

0 

.0114 

0.692 

0.00175 

1.05614 

1.95 

215.0 

7.212 

30.4 

2.40 

143.0 

0.0261 

0 

.0113 

0.691 

0.00183 

1.05539 

1.S8 

220. 0 

6.1.1.0 

33.5 

2.40 

183.0 

0.0188 

0 

.0106 

0.686 

0.00261 

1.04936 

1.47 

225.0 

5.930 

36.2 

2.40 

209.0 

0.0147 

0 

.0102 

0.68  8 

0.00325 

1.04539 

1.28 

230.0 

5.51.6 

38.5 

2.40 

227.0 

0.0123 

0 

.0100 

0.692 

0.00383 

1.04240 

1.17 

235.0 

5.238 

40  .  7 

2.40 

242.0 

0.0107 

0 

.00994 

0.69  7 

0.00436 

1.04001 

1.10 

2<.0.0 

4.981 

42.8 

2.39 

254.0 

0.00952 

0 

.00938 

0.704 

0.  00487 

1.03802 

1.04 

245.0 

It.  760 

44.6 

2.39 

263.0 

0.00863 

0 

.00936 

0.  711 

0.00536 

1.03632 

1.00 

250.0 

4.567 

46.7 

2.39 

271.0 

0. 00793 

0 

.00936 

0.719 

0.00583 

1.03483 

0.972 

255.0 

4.396 

48.5 

2.39 

278.0 

D.0073o 

0 

.00988 

0.  727 

0.00629 

1.03351 

0.947 

260.0 

4.243 

50.3 

2.38 

284.0 

0.  0068  4 

0 

.00991 

0  .736 

0.00675 

1.03232 

0.926 

265.0 

4.104 

52.1 

2.38 

290.0 

0.00647 

0 

.0100 

0.745 

0.00720 

1.03125 

0.908 

270.0 

3.976 

53.8 

2.38 

29  4.0 

0. 00612 

0 

.0100 

0.753 

0.00764 

1.03027 

0.893 

275.0 

3.36  0 

55.5 

2.37 

299.0 

0.00582 

0 

0101 

0.  763 

0.00809 

1.0  293  7 

0.879 

280.  0 

3.752 

57.2 

2.37 

302.0 

0. 00555 

0 

.0102 

0.772 

0.00853 

1.02854 

0.S6S 

285.0 

3.651 

58.9 

2.37 

306.0 

0.00530 

a 

.0102 

0.781 

0.00898 

1.02777 

0.858 

290.0 

3.553 

60.5 

2.36 

309.0 

0. 0  050  9 

0 

.0103 

0.790 

0.00942 

1.02705 

0.849 

295.0 

3.1.70 

62.1 

2.36 

312.0 

0. 00489 

0 

.0104 

0.800 

0.00987 

1.02638 

0.8  40 

300.0 

3.388 

63.7 

2.36 

314.0 

0.00472 

0 

.0105 

0.809 

0.0103 

1.02575 

0.833 

310.0 

3.237 

66.8 

2.35 

319.0 

0.00440 

0 

0107 

0.828 

0.0112 

1.02459 

0.820 

320.0 

3.101 

69.9 

2.34 

32  2.0 

0.00414 

0 

.0109 

0.847 

D  .  0 1  22 

1.02355 

0.809 

330.0 

2.979 

72.9 

2.34 

326.0 

0. 00391 

0 

0111 

0.866 

0.0131 

1.02262 

0.800 

31.0.0 

2.863 

75.9 

2.33 

329.0 

0.00371 

0 

.0113 

0.886 

0.0140 

1.02177 

0.793 

350.0 

2.766 

78.9 

2.32 

331.0 

0.00353 

0 

0116 

0.905 

0.0150 

1.02099 

0.7  86 

360.0 

2.672 

31  .8 

2.32 

333.0 

0.00338 

0 

0118 

0.924 

0,0159 

1.02027 

0.780 

370.0 

2.585 

84.7 

2.31 

335.0 

0. 00323 

0 

.0120 

0.942 

0  .  0  1 69 

1.01960 

0.775 

380.0 

2.505 

87.6 

2.31 

337.0 

0.00310 

0 

0122 

0.961 

0.0179 

1.01899 

0.771 

390.0 

2.1.29 

90.5 

2.30 

338.0 

0.0029) 

0 

.0124 

0.980 

0.0139 

1.01842 

0.767 

400.0 

2.359 

93.3 

2.30 

340.0 

0.00288 

0 

0127 

1.00 

0.0200 

1.01788 

0.763 

1.10.0 

2.293 

96.1 

2.30 

341.0 

0.00273 

0 

0129 

1.02 

0.0210 

1.01738 

0.760 

■•20.0 

2.232 

98.9 

2.29 

342.0 

0.00269 

0 

0131 

1.04 

0.0221 

1.01691 

0.757 

1.30.0 

2.17  3 

102.0 

2.29 

34  3.0 

0.00261 

0 

0133 

1.05 

0.0231 

1.01646 

0.755 

1.1.0.0 

2.118 

104.0 

2.28 

344.0 

0.00253 

0 

0135 

1.07 

0.0242 

1.01604 

0.753 

1.50.0 

2.066 

107.0 

2.28 

34  5.0 

0. 00245 

0 

0133 

1.09 

0.0253 

1.01565 

0.750 

1.60.0 

2.017 

110.0 

2.28 

345.0 

0. 00239 

0 

0140 

1.11 

0.0264 

1.01527 

0.749 

1.70.0 

1.970 

113.0 

2.27 

34  6.0 

0.00232 

0 

0142 

1.  13 

0.0275 

1.01491 

0.747 

1.80.0 

1.925 

115.0 

2.27 

34  7.0 

0.00226 

0 

0144 

1.  14 

0.0287 

1.0145  7 

0.745 

1.90.0 

1.883 

118.0 

2.27 

347.0 

0.00220 

0 

0146 

1.  16 

0.0298 

1.01425 

0.744 

500.0 

1.81.2 

121.0 

2.27 

348.0 

0.00215 

a 

0148 

1.13 

0.0310 

1.01394 

0.742 

510.0 

1.801. 

124.0 

2.26 

348.0 

0.00210 

0 

0150 

1.19 

0.0322 

1.01365 

0.741 

520.0 

1.767 

126.0 

2.26 

349.0 

0.00205 

0 

0153 

1.21 

0  .  0  3  34 

1.01337 

0.739 

530.0 

1.  731 

129.0 

2.26 

349.0 

0. 0020  0 

0 

0155 

1.23 

0.0346 

1.01310 

0.738 

51.0.0 

1.697 

132.0 

2.26 

349.0 

0.00196 

0 

0157 

1.25 

0.0358 

1.01284 

0.737 

550.0 

1.665 

134.0 

2.25 

350.0 

0. 00192 

0 

0159 

1.26 

0.0  3  71 

1.01259 

0.736 

560.0 

1.633 

137.0 

2.25 

350.0 

0 . 00188 

0 

0161 

1.23 

0.0  3  83 

1.01235 

0.735 

570.0 

1.603 

140.0 

2.25 

350.0 

0.  0018-. 

0 

0163 

1.30 

0.0396 

1.01213 

0.734 

580.0 

1.571. 

142.0 

2.25 

351.0 

0.00180 

0 

0165 

1.  31 

0 .0409 

1.01191 

0.733 

590.0 

1.51.7 

145.0 

2.24 

351.0 

0.00177 

0 

0167 

1.33 

0.0422 

1.01169 

0.732 

600.0 

1.520 

146.0 

2.24 

351.0 

0. 00173 

0 

0  16  9 

1.  34 

0.04  35 

1.01149 

0.732 

700.0 

1.297 

174.0 

2.22 

353.0 

0. 00146 

0 

0183 

1.50 

0.0  5  74 

1.00980 

0.725 

800.0 

1.  132 

201.0 

2.19 

353.0 

0.00126 

0 

0208 

1.64 

0.0725 

1.00855 

0.721 

900.0 

1.005 

228.0 

2.16 

354.0 

0.00112 

0 

0227 

1.  73 

0 .0688 

1.00759 

0.718 

1000.0 

0.901.3 

256.0 

2.13 

354.0 

0  .  0  0 1 0  J 

0 

0246 

1.9L 

0.106 

1.00683 

0.716 

1500.0 

0.6035 

408.0 

1.95 

353.0 

0.000663 

2D00.O 

0.»53i. 

571.0 

1.32 

353.0 

0 . 000497 

2500.0 

0.3632 

738.0 

1.73 

352.0 

0. 000338 

3000.0 

0.3029 

906.0 

1.68 

352.0 

0.000332 

3500.0 

0.2598 

1070.0 

1.64 

35  2.0 

0.000234 

THO-PHJSE    BOUNDARY 


THERMODYNAMIC    PROPERTIES    OF    NITROGEN 


TEMPERATURE 


115.0 
120.0 
125.0 
130.0 
135.0 
11.0.0 
11.5.0 
150.0 
155.0 
160.0 

165.0 
170.0 
175.0 

ieo.0 

195.0 
150.0 
200.0 
205.0 
210.0 
215.0 


219. 
220. 
225. 
230. 
235. 


275.0 
260.0 
265.0 
290.0 
295.0 
300.0 
310.0 


320.0 
330.0 
3  40.0 
350.0 
360.0 
370.0 
360.0 
390.0 
1.00.0 
"•10.0 


".30.0 
1. 1.0.0 
1.50.0 
1.60.0 
1.70.0 
460.0 
1.90.0 
500.0 
510.0 


51.0.0 
550.0 
560.0 
570.0 
560.0 
590.0 
600.0 
700.0 


1.00  psu 

ISOBAR 

volume 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTHALPY 

DERIVATIVE 

DERIVATIVE 

ENERGY 

cu  ft/. a 

CU    FT-PSIA/LB 

PSIA/R 

BTU/LB 

BTU/LB 

0.0181.5 

1990.0 

247.0 

-64.42 

-63.06 

0. 01867 

1710.0 

223.0 

-62.08 

-60.70 

0.01390 

11.90.0 

203.0 

-59.71 

-58.31 

0  .01915 

1310.0 

166.0 

-57.31 

-55.89 

0.0191.2 

1160.0 

171.0 

-54.91 

-53.48 

0.01971 

101.0.0 

158.0 

-52.51 

-51.05 

0.02001 

928.0 

146.0 

-50.10 

-49.62 

0.02034 

832.0 

135.0 

-47.69 

-46.18 

0.  02068 

71.6.0 

125.0 

-45.27 

-43.73 

0.0210b 

668.0 

116.0 

-42.83 

-41.27 

0.  0211.5 

597.0 

107.0 

-40.37 

-38.78 

0.02189 

531.0 

99.2 

-37.88 

-36.26 

0.02235 

1.70.0 

91.7 

-35.35 

-33.69 

0.02266 

1.12.0 

84.6 

-32.78 

-31.08 

0.0231.3 

359.0 

77.8 

-30.14 

-29.41 

0.021(05 

308.0 

71.2 

-27.44 

-25.66 

0.02560 

214.0 

59.6 

-21.71 

-19.92 

0.02653 

169.0 

52.3 

-18.61 

-16.64 

0.02783 

125.0 

45.9 

-15.24 

-13.13 

0.02955 

79.9 

38. 9 

-11.38 

-9.196 

0.03210 

37.9 

31.3 

-7.002 

-4.624 

0.  no* 

12.6 

5.33 

22.14 

30.31 

0.1131. 

14.3 

5.13 

22.71 

31.11 

0.1313 

24. 5 

4.20 

25.97 

35.70 

0.14I.5 

32.1 

3.68 

28.29 

39.00 

0.1557 

38.4 

3.32 

30.22 

41.75 

0.1657 

44.0 

3.05 

31.93 

44.20 

0.171.8 

49.0 

2.84 

33.49 

46.44 

0.1831. 

53.7 

2.66 

34.95 

49.53 

0.1915 

58.1 

2.51 

36.33 

50.52 

0.1993 

62.2 

2.38 

37.65 

52.41 

0.2068 

66.1 

2.27 

38.92 

54.24 

0.211.0 

69.8 

2.17 

40.15 

56.00 

0.2211 

73.4 

2.09 

41.35 

57.72 

0.2280 

76.8 

2.01 

42.52 

59.40 

0.231.7 

80.2 

1.94 

43.66 

61.04 

0.21.13 

63.5 

1.67 

44.79 

62.66 

0.21.77 

66.6 

1.81 

45.89 

64.24 

900.0 


900. 
1000. 
1500. 
2000. 
2500. 
3000. 
3500. 


2797 

102 

0 

2906 

107 

0 

3023 

113 

0 

3139 

118 

0 

3251 

123 

0 

3363 

128 

0 

3474 

133 

0 

3584 

138 

0 

3693 

143 

0 

3801 

149 

0 

3909 

152 

0 

4015 

157 

0 

4121 

162 

0 

4226 

166 

0 

4331 

171 

0 

4435 

175 

0 

4539 

190 

0 

4642 

194 

0 

4745 

189 

0 

4849 

193 

0 

4951 

197 

0 

5053 

202 

0 

5154 

206 

0 

5256 

210 

0 

5357 

214 

0 

5458 

219 

0 

5559 

223 

0 

5660 

227 

0 

5760 

231 

0 

6756 

273 

0 

7741 

313 

0 

6718 

353 

0 

9631 

392 

0 

452 

597 

0 

932 

760 

0 

412 

972 

0 

891 

1160 

0 

370 

1350 

0 

HASE    BOU 

IDARY 

1.22 

1.17 


1.07 

1.03 

1.01 

0.978 

0.952 

0.927 

0.904 

0.892 


0.799 
0.771 
0.75  6 
0.741 
0.726 
0.713 
0.699 
0.591 


.512 
.45  3 


0.2OO 
0.  160 
0.133 


49.12 

51.22 
53.28 
55.31 
57.31 
59.29 
61.26 
63.20 
65.14 
67.06 
69.97 

70.87 
72.77 
74.65 
76.53 
78.40 
80.27 
62.13 
83.99 
95.84 
87.69 

89.53 
91.37 
93.21 
95.05 
96.88 
98.71 
100.5 
102.4 
104.2 
122.4 

140.6 
158.9 
177.2 
273.1 
376.3 
495.3 
599.5 
714.4 


99.94 
91.69 


113 

1 

115 

7 

113 

4 

121 

0 

123 

6 

125 

2 

123 

8 

131 

4 

134 

0 

136 

6 

13J 

1 

141 

7 

197. 
223. 

249. 

390. 
519. 


0.6221 
0.6410 
0.6592 
0.6769 
0.6939 
0.7104 
0.7  2  65 
0.7422 

0.7575 
0.7726 
0.7974 
0.9021 
0.8166 
0.8315 
0.3614 
0.9771 
0.8938 
0.9125 

0.9336 

1.093 

1.096 

1.117 

1.132 

1.143 

1.154 

1.163 

1.171 

1.179 


1.213 
1.218 
1.224 
1.229 
1.235 
1.245 

1.254 
1.263 
1.272 
1.260 
1.289 
1.296 
1.303 
1.310 
1.317 
1.324 

1.330 
1.337 
1.343 
1.349 
1.355 
1.360 
1.366 
1.371 
1.377 
1.362 

1.337 
1.392 
1.397 
1.401 
1.406 
1.411 
1.415 
1.419 
1.424 
1.463 

1.497 
1.527 
1.554 
1.661 
1.740 
1.905 
1.859 
1.906 


0.2524 
0.2508 
0.2477 
0.2441 
0.2406 
0.2373 
0.2345 
0.2321 

0.2301 
0.2285 
0.2272 
0.2261 
0.2253 
0.2246 
0.2241 
0.2244 
0.2253 
0.2274 

0.2320 
0.2421 
0.2397 
0.2267 
0.2185 
0.2126 
0.2080 
0.2043 


0.1966 
0.1948 
0.1932 
0.1916 
0.1906 
0.1896 
0.1886 
0.1878 
0.1871 
0.1959 

0.1848 
0.1839 
0.1832 
0.1326 
0.1921 
0.1917 
0.1913 
0.1910 
0.1907 
0.1905 

0.1802 
0.1901 
0.1799 
0.1797 
0.1796 
0.1795 
0.1794 
0.1793 
0.1792 
0.1791 

0.1791 
0. 1790 
0. 1790 
0.1799 
0.1799 
0.1739 
0.1799 
0.1798 
0.1786 
0.1791 

0.1801 
0.1818 
0.1840 
0.1990 
0.2127 
0.2226 
0.2294 
0.2341 


CP 

VELOCITY 

OF    SOUND 

- 

I 

FT/SEC 

0 

.4656 

4204.0 

0 

4758 

3881.0 

0 

.4809 

3630.0 

0 

.4933 

3424.0 

0 

.4845 

3247.0 

0 

.4954 

3091.0 

0 

.4966 

2949.0 

11 

.4995 

2816.0 

0 

.4914 

2691.0 

0 

.4955 

2570.0 

0 

.5010 

2453.0 

a 

.5081 

2338.0 

0 

.5170 

2225.0 

0 

.5282 

2113.0 

0 

.5421 

2000.0 

0 

.5597 

1886.0 

0 

.6138 

1647.0 

0 

.6592 

1516.0 

a 

.7334 

1372.0 

0 

.8843 

1200.0 

1 

.313 

997.0 

1 

.353 

571.9 

1 

204 

577.3 

0 

.7442 

610.4 

0 

.5942 

63  5.6 

0 

5156 

65  7.0 

0 

4662 

675.9 

0 

4319 

69  3.0 

0 

4066 

708.9 

0 

.3671 

72  3.7 

0 

3715 

737.7 

0 

3589 

75  0.9 

a 

3464 

763.6 

0 

3395 

775.7 

0 

3320 

78  7.4 

0 

3254 

79  8.7 

0 

3197 

809.5 

0 

3147 

82  0.1 

0 

.3102 

930.4 

0 

3027 

85  0.1 

0 

2966 

869.0 

0 

2916 

88  7.0 

0 

2874 

904.4 

0 

2839 

921.2 

0 

2807 

93  7.4 

0 

2781 

95  3.1 

0 

2758 

96  8.5 

0 

2737 

98  3.4 

0 

2719 

998.0 

0 

2703 

1012.0 

0 

2689 

1026.0 

0 

2676 

1040.0 

0 

2664 

1053.0 

0 

2653 

1066.0 

0 

2644 

107  9.0 

a 

2635 

1092.0 

0 

2627 

1104.0 

0 

2619 

1116.0 

0 

2613 

1128.0 

0 

2606 

1140.0 

0 

2601 

1152.0 

0 

2595 

1164.0 

0 

2590 

1175.0 

0 

2586 

1186.0 

0 

2582 

1 19  7".  0 

0 

2578 

1206.0 

0 

2574 

1219.0 

0 

2571 

1230.0 

0 

2568 

1240.0 

0. 

2549 

1 34  0  .  0 

0. 

2545 

1431.0 

0. 

2553 

1515.0 

0. 

2569 

159  3.0 

0. 

2706 

1923.0 

0. 

2639 

2196.0 

0. 

2936 

2437.0 

0. 

3004 

2  65  7.0 

1!. 

3051 

2  86  0  .  0 

400    PSI6    ISOBAR 


THERMOPHYSICAL     PROFE-UIES    OF    NITROGEN 


EMPERATURE     DENSITY 

1/  (OH/D 

DEG. 

R 

L8/CU   rT 

BTU/L 

115.0 

54.20 

203.0 

120.0 

53.57 

196.0 

125.0 

52.30 

187.0 

130.0 

52.21 

178.0 

135.0 

51.1.9 

170.0 

1".0.0 

50.71, 

162.0 

11.5.0 

1.9.97 

155.0 

150.0 

1.9.17 

148.  0 

155.0 

1.8.35 

11.2.0 

160.0 

1.7.1.9 

136.0 

165.0 
170.0 
175.0 
180.0 
165.0 
190.0 
200.0 
205.0 
210.0 
215.0 

'  219.1.00 
'  219.1.00 
220.0 
225.0 
230.0 
235.0 
21.0.0 
21.5.0 
250.0 
255.0 

260.0 
265.0 
270.0 
275.0 
260.0 
265.0 
290.0 
295.0 
300.0 
310.0 

320.0 
330.0 
31.0.0 
350.0 
360.0 
370.0 
360.0 
390.0 
1.00.0 
1.10.0 

■•20.0 
i.  3  0  .  0 
1.1.0.0 
1.50.0 
1.60.0 
1.70.0 
1.60.0 
1.90.0 
500.0 
510.0 

520.0 

530.0 
51.0.0 
550.0 
560.0 
570.0 
560.0 
590.0 
600.0 
700.0 

600.0 

900.0 
1000.0 
1500.0 
2000.0 
2500.0 
3000.0 
3500.0 


1.2.69 
1.1.57 
39.06 
37.61 
3  5.  93 
33.81. 


31.16 
9.062 
8.813 
7.615 
6.919 
6.1.22 
6.036 


5.017 
4.836 
4.672 
4.523 
4.387 
i..  261 
4.145 
4.037 
3.936 
3.752 

3.588 
3.1.1.1 
3.308 
3.187 
3.076 
2.973 
2.878 
2.790 
2.708 
2.631 

2.559 
2.1.91 
2.1.27 
2.366 
2.309 
2.255 
2.203 
2.151. 
2.107 
2.063 

2.020 
1.979 
1.91.0 
1.903 
1.867 
1.832 
1.799 
1.767 
1.736 
1.1.60 


130.0 
121.. 0 
116.0 
113.0 
107.0 
101.0 
87.5 
80.1 


!L  IMCP/Dm        -VIDP/OVL. 

I         PSIA-CU    FT/BTU       PSIA 


18.8  138001. 0 

16.6  91700.0 
15.2  79000.0 
11.. 2  68600.0 
13.1.  59900.0 

12.7  52600.0 
12.1  46400.0 
11.6  1.0900.0 
11.0  36100.0 
10.5  31700.0 

10.0  27800.0 

9.50  21.300.0 

9.02  21000.0 

6.55  18000.0 

8.09  15300.0 

7.62  12800.0 

6.69  8350.0 

6.20  6350.0 


OJ/OTI/7  THERMAL  VISCOS 

P     CONDUCTIVITY 
1/DES.     R       9TU/FT-HR-R    LB/FT- 


0.10230 
0.0  0  21.3 
0.00257 
0.00271 
0.00285 


95.5 

98.3 
101.0 
■101.. 0 
107.0 
110.0 
112.0 
115.0 
118.0 
120.0 
123.0 

126.0 
129.0 
131.0 
131.. 0 
137.0 
139.0 
11.2.0 
1H5.0 


1.292 

201 

0 

1.11.7 

228 

0 

1.032 

256 

0 

0.6888 

1.08 

0 

0.5176 

572 

0 

0.1.11.7 

739 

0 

0.31.59 

906 

0 

0.2968 

1070 

0 

1.1.60. 0 
2700.0 

1180.0 
115.0 
126.0 
187.0 
222.0 
21.7.0 
26  6.0 


312.0 
319.0 
326.0 
332.0 
337.0 
31.2.0 
31.6.0 
350.0 
353.0 
359.0 

361.. 0 
369.0 
372.0 
376.0 
378.0 
381.0 
383.0 
385.0 
387.0 
386.0 

390.0 
391.0 
392.0 
393.0 
391..  0 
395.0 
396.0 
397.0 
397.0 
398.0 

398.0 
399.0 
399.0 
1.00.0 
1.00.0 
1.01.0 
1.01.0 
1.01.0 
1.02.0 
1.03.0 

1.01.. 0 


0 

00300 

0 

.0798 

0 

Mil. 

0 

.0763 

G 

30330 

0 

.0733 

0 

0031.6 

0 

.0709 

0 

.00365 

0 

.0680 

0 

00385 

0 

.0651 

0 

001.09 

0 

.0623 

0 

00436 

0 

.0595 

0 

001.69 

0 

0567 

0 

00508 

0 

.0539 

0 

00556 

0 

.0512 

0 

00702 

0 

.01.55 

0 

00823 

0 

.01.26 

0 

0102 

0 

.0397 

0 

0144 

0 

.0367 

0 

0265 

0 

.031.2 

0 

01.65 

0 

.011.0 

0 

01.07 

0 

.0136 

0 

0225 

0 

.0119 

0 

0166 

0 

.0113 

0 

0135 

0 

.0109 

0 

0115 

0 

0107 

0 

0101 

0 

.0105 

0 

00909 

0 

.0101* 

0 

00829 

0 

.0101. 

0 

00765 

0 

.0101. 

0 

00711 

0 

.0101. 

0 

00667 

0 

.0101. 

0 

00629 

0 

0101. 

0 

00596 

0 

.0105 

0 

00566 

0 

0105 

0 

00541 

0 

0106 

0 

00518 

0 

0107 

0 

001.97 

0 

0108 

0 

001.61 

0 

.0109 

0 

00431 

0 

0111 

0 

00406 

0 

0113 

0 

00383 

0 

0115 

0 

00361. 

0 

.0117 

0 

00347 

0 

0120 

0 

00331 

0 

0122 

0 

00318 

0 

0121. 

0 

00305 

0 

0126 

0 

0029% 

0 

0126 

0 

00263 

0 

0130 

0 

00273 

0 

0132 

0 

00265 

0 

0135 

0 

00256 

0 

0137 

0 

0021.9 

0 

0139 

0 

0021.1 

0 

011.1 

0 

00235 

0 

011.3 

0 

00228 

0 

011.5 

0 

00222 

0 

011.7 

0 

00217 

0 

011.9 

0 

00212 

0 

0152 

0 

00207 

0 

0151. 

0 

00202 

0 

0156 

0 

00197 

0 

0158 

0 

00193 

0 

0160 

0 

00189 

0 

0162 

0 

00165 

0 

0161. 

0 

00181 

0 

0166 

0 

O0173 

0 

0168 

0 

00171. 

0 

0170 

0 

0011.6 

0 

0190 

0 

00127 

0 

0209 

0 

00112 

0 

0228 

0 

00100 

0 

021.7 

0 

000663 

0 
0 

00  0497 
000397 

0 
0 

000331 
000261. 

7.52 
6.91. 
6.33 


0.738 
0.72  4 
0.72  0 
0.722 
0.726 
0.731 
0.737 
0.741+ 


0.751 
0.759 
0.767 
0.776 
0.764 
0.793 
0.602 
0.811 


0.857 

0.876 

0.694 

0.913 

0.932 

0.950 

0.969 

0.987 

1.01 

1.  02 


T 

HERMAL 

OIELECTRIC 

PRANOTL 

OIFFUSII/ITY 

CONSTANT 

NUMBER 

SQ    FT/HR 

0 

.00376 

1.46723 

3.68 

0 

.00361 

1.46111 

3.29 

0 

0  0  350 

1.45473 

2.98 

0 

.00340 

1.44609 

2.76 

0 

.00332 

1.44121 

2.61 

0 

.00  324 

1.43410 

2.49 

0 

.  0  0  31 6 

1.42677 

2.35 

0 

.00  30  7 

1.41922 

2.27 

0 

.00298 

1.41144 

2.20 

0 

.00289 

1.40342 

2.14 

0 

.00279 

1.39515 

2.08 

0 

.00268 

1.38658 

2.04 

0 

.0025  7 

1.37769 

2.00 

0 

00246 

1.36840 

1.97 

0 

.00233 

1.35666 

1.95 

0 

.00  220 

1.34836 

1.94 

0 

.00190 

1.32545 

1.96 

0 

.00172 

1.31227 

2.01 

0 

.00151 

1.29712 

2.11 

0 

.00123 

1.27641 

2.35 

0 

.000837 

1.25467 

3.07 

0 

.00114 

1.06995 

2.58 

0 

0  012  8 

1.06603 

2.35 

0 

.00211 

1.05855 

1.62 

0 

00274 

1.05310 

1.37 

0 

.00329 

1.04922 

1.23 

0 

00379 

1.0  4621 

1.14 

0 

.00426 

1.04375 

1.08 

0 

.00471 

1.04167 

1.03 

0 

.00514 

1.0  398  6 

1.00 

0 

00556 

1.03830 

0.969 

0 

.00598 

1.0  369  0 

0.9  45 

0 

00639 

1.03563 

0.926 

0 

00679 

1.03448 

0.909 

0 

0  0  720 

1.03343 

0.694 

11 

0  0  760 

1.03247 

0.861 

0 

00601 

1.03157 

0.670 

0 

00841 

1.03074 

0.860 

0 

00882 

1.02996 

0.851 

0 

00963 

1.02854 

0.835 

0 

0105 

1.02729 

0.622 

a 

0113 

1.02616 

0.811 

0 

0121 

1.02514 

0.802 

0 

0130 

1.02421 

0.7  94 

0 

0138 

1.02336 

0.788 

0 

0147 

1.02257 

0.782 

0 

0156 

1.02165 

0.7  77 

0 

0165 

1.02117 

0.7  72 

II 

0174 

1.02054 

0.768 

0 

0183 

1.01995 

0.765 

0 

0193 

1.01940 

0.762 

0 

0202 

1.01866 

0.759 

0 

0212 

1.01640 

0.756 

0 

0221 

1 .  0 1  79  3 

0.754 

0 

0231 

1.01750 

0.752 

0 

0241 

1.01708 

0.750 

0 

0251 

1.01669 

0.748 

0 

0261 

1.01632 

0.7  46 

0 

0272 

1.01596 

0.744 

0 

0282 

1.01562 

0.743 

0 

0293 

1.01529 

0.742 

0 

0303 

1.01498 

0.740 

0 

0314 

1.01469 

0.739 

0 

0325 

1.01440 

0.738 

0 

0  3  36 

1.01413 

0.737 

0 

0347 

1.01386 

0.736 

0 

0359 

1.01361 

0.735 

0 

0370 

1.01337 

0.734 

0 

0381 

1.01313 

0.733 

0 

0503 

1.01119 

0.726 

0 

0636 

1.00976 

0.722 

0 

0779 

1.00866 

0.719 

0 

0931 

1.00779 

0.717 

THO-PHASE    90UH0ARY 


i50    P5IA    ISOBAR 


THERMODYNAMIC    PROPERTIES    OF    NITROGEN 


EHPERATURE 

VOLUME 

ISOTHERM 
DERIVATIVE 

ISOCHORE 

DERIVATIVE 

INTERNAL 
ENERGY 

ENTHALPY 

ENTROPY 

CV 

CP 

VELOCITY 
OF    SOUND 

OEG.    R 

CU    FT/. 8 

CU    FT-PSIA/LB 

PSIA/R 

BTU/LB 

BTU/LB 

BTU/LB-R 

BTU    /    LB   -R 

FT/SEC 

115.0 

0.0181.1. 

2000.0 

21.7.0 

-61.. 47 

-62.93 

0.5821 

0.2436 

0.4650 

4200.0 

120.  a 

0. 01866 

1720.0 

223.0 

-62.13 

-60.58 

0.6021 

0.2519 

0.4751 

3879.0 

125.0 

0.01889 

1500.0 

203.0 

-59.76 

-58.19 

0.6216 

0.2535 

0.4801 

3630.0 

130.0 

0.  0191<> 

1320.0 

186.0 

-57.37 

-55.78 

0.6405 

0.2519 

0.4825 

3425.0 

135.0 

0.0191.1 

1170.0 

171.0 

-54. 98 

-53.36 

0.6587 

0.2487 

0.4636 

3250.0 

1-0.0 

0. 01969 

1050.0 

158.0 

-52.59 

-50.94 

0.6763 

0.2450 

0.4644 

3096.0 

11.5.0 

0.01999 

937.0 

11)6.0 

-50.19 

-43.52 

0.6933 

0.2414 

0.4855 

2955.0 

150.0 

0.02031 

61.1.0 

135.0 

-47.78 

-46.09 

0.7098 

0.2381 

0.4873 

2823.0 

155.0 

0.0206b 

755.0 

125.0 

-45.37 

-43.65 

0.7258 

0.2352 

0.4900 

2699.0 

160.0 

0.02102 

677.0 

116.0 

-42.94 

-41.19 

0.7415 

0.2328 

0.4939 

2580.0 

165.0 

0.0211.2 

606.0 

108.0 

-40.49 

-33.70 

0.7567 

0.2307 

0.4991 

2464.0 

170.0 

0.0216. 

51.0.0 

100.0 

-38.01 

-36.19 

0.7717 

0.2290 

0.5058 

2  351.0 

175.0 

0.02230 

1.79.0 

92.3 

-35.50 

-33.64 

0.7865 

0.2276 

0.5142 

2240.0 

160.0 

0.02280 

1.22.0 

85.3 

-32.95 

-31.05 

0.8011 

0.2255 

0.5247 

2129.0 

185.0 

0.02335 

369.0 

78.5 

-30.34 

-23.39 

0.8157 

0.2256 

0.5377 

2019.0 

190.0 

0.02396 

319.0 

72.0 

-27.66 

-25.66 

0.8302 

0.2249 

0.5540 

1907.0 

200.0 

0  .0251.5 

225.0 

59.6 

-22.02 

-19.90 

0.8598 

0.2243 

0.6028 

1674.0 

205.0 

0.02639 

181.0 

53.5 

-19.00 

-16.80 

0.8751 

0.2244 

0.6420 

1549.0 

210.0 

0.0275i 

138.0 

1.7.3 

-15.74 

-13.45 

0.8912 

0.2250 

0.7026 

1413.0 

215.0 

0.02906 

95.2 

1.0.7 

-12.11 

-9.702 

0.9089 

0.2265 

0.8124 

1258.0 

220.0 

0.03142 

51.1 

33.1 

-7.692 

-5.074 

0.9302 

0.2301 

1.095 

1061.0 

223.800 

0.0351.3 

14.0 

21.  .7 

-2.382 

0.5732 

0.9556 

0.2390 

2.516 

82  7.0 

223.300 

0.08621. 

6.01 

7.21 

19.00 

26.18 

1.070 

0.2524 

2.917 

567.1 

225.0 

0.091.72 

10.5 

6.38 

20.99 

28.88 

1.082 

0.2453 

1.698 

579.9 

230.0 

0.1138 

21.9 

4.99 

25.11 

34.60 

1.107 

0.2300 

0.8583 

614.8 

235.0 

0.1266 

30.0 

4.31 

27.74 

38.30 

1.123 

0.2210 

0.6534 

64  0.7 

240.0 

0.1371. 

36.7 

3.85 

29.85 

41.30 

1.136 

0.2146 

0.5543 

662.5 

245.0 

0.11.68 

1.2.6 

3.52 

31.68 

43.91 

1.147 

0.2097 

0.4944 

681.7 

250.0 

0.1553 

1.7.8 

3.26 

33.33 

46.27 

1.156 

0.2058 

0.4539 

699.2 

255.0 

0.1633 

52.7 

3.05 

34.86 

48.47 

1.165 

0.2026 

0.4245 

715.3 

260.0 

0.1708 

57.2 

2.87 

36.3  0 

50.53 

1.173 

0.2000 

0.4021 

730.3 

265.0 

0.1779 

61.5 

2.  72 

37.67 

52.50 

1.180 

0.1977 

0.3845 

744.4 

270.0 

0.161.8 

65.5 

2.59 

38.98 

54.38 

1.187 

0.1958 

0.3702 

75  7.8 

275.0 

0.1911. 

69.1. 

2.1.7 

40.25 

56.20 

1.194 

0.1941 

0.3564 

770.6 

200. 0 

0.1979 

73.1 

2.37 

41.48 

57.97 

1.200 

0.1927 

0.3485 

782.8 

285.0 

0.201.1 

76.7 

2.28 

42.6  8 

59.69 

1.207 

0.1914 

0.3401 

794.6 

290.0 

0.2102 

60.2 

2.19 

43.85 

61.37 

1.212 

0.1903 

0.3328 

806.0 

295.0 

0.2162 

83.5 

2.12 

45.00 

63.02 

1.218 

0.1893 

0.3265 

817.0 

300.0 

0.2221 

B6.8 

2.05 

46.13 

64.64 

1.223 

0.1884 

0.3210 

82  7.6 

310.0 

0.2336 

93.1 

1.93 

48.34 

67.80 

1.234 

0.1670 

0.3117 

848.0 

320.0 

0.21.1.7 

99.1 

1.82 

50.49 

70.88 

1.244 

0.1858 

0.3043 

867.4 

330.0 

0.2556 

105.0 

1.73 

52.59 

73.89 

1.253 

0.1848 

0.2982 

88  5.9 

3*0.0 

0.2662 

111.0 

1.65 

54.66 

76.85 

1.262 

0.1840 

0.2932 

903.7 

350.0 

0.27o7 

116.0 

1.57 

56.70 

79.76 

1.270 

0.1833 

0.2890 

920.8 

360.0 

0.2870 

121.0 

1.51 

58.72 

82.63 

1.278 

0.1827 

0.2854 

937.4 

370.0 

0.29  71 

127.0 

1.1.5 

60.71 

85.47 

1.286 

0.1822 

0.2823 

953.4 

360.0 

0.3071 

132.0 

1.39 

62.68 

88.27 

1.293 

0.1818 

0.2795 

96  9.0 

390.0 

0.3171 

137.0 

1.31i 

64.64 

91.06 

1.301 

0.1814 

0.2772 

98  4.1 

1.00.0 

0.3269 

11.2.0 

1.30 

66.58 

93.82 

1.308 

0.1811 

0.2751 

999.0 

".10.0 

0.3366 

11.7.0 

1.26 

68.51 

96.56 

1.314 

0.1808 

0.2732 

1013.0 

1.20.0 

0.3U63 

151.0 

1.22 

70.43 

99.28 

1.321 

0.1806 

0.2716 

102  7.0 

1.30.0 

0.3559 

156.0 

1.16 

72.34 

102.0 

1.327 

0.1604 

0.2701 

1041.0 

41.0.0 

0.3651. 

161.0 

1.14 

74.24 

104.7 

1.334 

0.  18  0  2 

0.2687 

1055.0 

1.50.0 

0.371.8 

166.0 

1.11 

76.13 

107.4 

1.340 

0.1800 

0.2675 

106  8.0 

1.60.0 

0.381.3 

170.0 

1.06 

78.02 

110.0 

1.345 

0.1799 

0.2664 

1081.0 

1.70.0 

0.3936 

175.0 

1.05 

79.90 

112.7 

1.351 

0.1797 

0.2654 

1094.0 

1.60.0 

0.1.029 

179.0 

1.03 

81.77 

115.3 

1.357 

0.1796 

0.2645 

1106.0 

1.90.0 

0.1.122 

181..  0 

1.00 

83.64 

113.0 

1.362 

0.1795 

0.2637 

1118.0 

500.0 

0.1.215 

168.0 

0.978 

85.50 

120.6 

1.366 

0.1794 

0.2629 

1131.0 

510.0 

0.1.307 

193.0 

0.955 

87.36 

123.2 

1.373 

0.1793 

0.2622 

1143.0 

520.0 

D.i.398 

197.0 

0.933 

89.21 

125.9 

1.376 

0.1793 

0.2615 

1154.0 

530.0 

D. 1.1.90 

202.0 

0.912 

91.06 

128.5 

1.383 

0.  1792 

0.2609 

1166.0 

51.0.0 

0.1.581 

206.0 

0.893 

92.91 

131.1 

1.388 

0.1791 

0.2604 

1177.0 

550.0 

0.1.672 

210.0 

0.871. 

94.75 

133.7 

1.392 

0.1791 

0.2599 

1139.0 

560.0 

0.1.752 

215.0 

0.85  6 

96.59 

136.3 

1.397 

0.1791 

0.2594 

1200.0 

570.0 

0.1.653 

219.0 

0.635 

98.43 

133.9 

1.402 

0.1790 

0.2589 

1211.0 

580.0 

0.1.91.3 

223.0 

0.622 

100.3 

141.5 

1.406 

0. 1790 

0.2585 

122  2.0 

590.0 

0.5033 

227.0 

0.806 

102.1 

144.0 

1.411 

0.1790 

0.2582 

1233.0 

600.0 

0.5123 

232.0 

0.791 

103.9 

146.6 

1.415 

0.1790 

0.2578 

1243.0 

700.0 

0.6012 

273.0 

0.667 

122.2 

172.3 

1.455 

0.1793 

0.2556 

1343.0 

800.0 

0.6890 

31-. 0 

0.578 

140.4 

197.8 

1.465 

0.1802 

0.2550 

1435.0 

900.0 

0.7761 

351.. 0 

0.510 

158.7 

223.3 

1.519 

0.  1819 

0.2557 

1518.0 

1000.0 

0.8627 

3*1..  0 

0  .1.5  7 

177.1 

240.0 

1.546 

0. 1841 

0.2572 

1596.0 

1500.0 

1.292 

569.0 

0.302 

273.1 

380.7 

1.652 

0. 1990 

0.2707 

192  6.0 

2000.0 

1.  719 

781.0 

0.22  5 

376.3 

519.6 

1.732 

0.2127 

0.2840 

2198.0 

2500.0 

2.11.6 

973.0 

0  .  160 

485.3 

664.1 

1.797 

0.2226 

0.2937 

2439.0 

3000.0 

2.571 

1170.0 

0.150 

598.4 

812.7 

1.851 

0.2294 

0.3004 

2659.0 

35  0  0.0 

2.  097 

1360.0 

0.129 

714.4 

964.2 

1.897 

0. 2341 

0.3051 

2  86  2.0 

»       THI 
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THERMOPHYSICAL     PROPERTIES    OF    NITROGEN 


TEMPERATURE    OENSITf 
DEC     R         LB/CU    FT 


VCOH/OV)  VIOP/DU)        -V<DP/OV> 

8TU/LB         PSIA-CU    FT/BTU      PSIA 


(OV/DTL/V  THERMAL  VISCOSITY 

P     CONDUCTIVITY 
1/OEG.     R       8TU/FT-HR-R    LB/FT-SEC 


115.0 
120.0 
125.0 
130.0 
135.0 
1".0.0 
1".5. 0 
150.0 
155.0 
160.0 

165.0 
170.0 
175.0 
180.0 
185.0 
190.0 
200.0 
205.0 
210.0 
215.0 

220.0 

•  223.800 

•  223.800 
225.0 
230.0 
235.0 
2<.0.0 
21.5.0 
250.0 
255.0 

260.0 
265.0 
270.0 
275.0 
280.0 
285.0 
290.0 
295.0 
300.0 
310.0 

320.0 
330.0 
31.0.0 
350.0 
360.0 
370.0 
380.0 
390.0 
1.00.0 
1(10.0 

1.20.0 
1.30.0 
1.1.0.0 
■•50.0 
1.60.0 
1.70.0 
1.80.0 
1.90.0 
500.0 
510.0 

520.0 
530.0 
51.0.0 
550.0 
560.0 
570.0 
580.0 
590.0 
600.0 
700.0 

800.0 
900.0 
1000.0 
1500.0 
2000.0 
2500.0 
3000.0 
3500.0 


51.. 23 
53.60 
52.91. 
52.25 
51.53 
5  0.79 
50.02 
1.9.23 

1.8  .-1 

1.7.57 

1.6.70 
1.5.79 
44.85 
1.3.86 
1.2.83 
1.1.73 
39.29 
37.90 
36.31 


31.83 

28.16 

11.60 

10.56 
6.786 
7.889 
7.278 
6.813 
6.1.38 
6.121. 

5.855 
5.620 
5.1.11 
5.221. 
5.051. 
4.899 
4.756 
4.625 
4.502 
4.281 

4.087 
3.913 
3.756 
3.614 
3.1.85 
3.366 
3.256 
3.15i( 
3.059 
2.971 

2.888 
2.810 
2.737 
2.668 
2.602 
2.51(0 
2.1(82 
2.1.26 
2.373 
2.322 

2.27l( 
2.227 
2.183 

2.11.0 
2.100 
2.061 
2.023 
1.987 
1.952 
1.663 

1.1.51 

1.269 

1.159 

0.7739 

0.5816 

0.1.661 

0 .3889 

0.3336 


201.. 0 
197.0 
188.0 
179.0 
171.0 
163.0 
156.0 
11.9.0 
11.3.0 
137.0 

131.0 
125.0 
120.0 
114.0 
108.0 
102.0 
89.5 
82.1. 


29.1. 
33.0 
35.9 


1.2.9 

1.5.0 


52.6 

Slt.it 


91..  9 

97.7 
101.0 
103.0 
106.0 
109.0 
112.0 
115.0 
117.0 
120.0 
123.0 

126.0 
128.0 
131.0 
134.0 
137.0 
139.0 
11(2.0 
11.5.0 
11.7.0 
171.. 0 

201.0 
229.0 
257.0 
1(09.0 
572.0 
739.0 
907.0 
1070.0 


108000.0 
92300.0 
79500.0 
69100.0 
601.00.0 
53100.0 
■(6900.0 
1.11(00.0 
36500.0 
32200.0 

28300.0 

21.700.0 

21500.0 

18500.0 

15800.0 

13300.0 

8850.0 

6860.0 

5010.0 

327  0.0 

163  0.0 
395.0 
69.6 
111.0 
192.0 
236.0 
267.0 
29  0.0 
308.0 
323.0 

335.0 

31.6.0 
355.0 

36  3.0 

37  0.0 
376.0 
381.0 

38  6.0 
391.0 
399.0 

1(05.0 
1(11.0 
1.15.0 
1(2  0.0 
1(23.0 
1(26.0 
429.0 
1.32.0 
434.0 
1(36.0 

1(3  8.0 
1(39.0 
1(1(1.0 
1(1(2.0 
■t  1(3.0 
iti.it.  0 
it  it  5.0 
1(1(6.0 
1.1(7.0 
it  It  8.0 


1.1.9.0 
1.5  0.0 
1.50.0 
1.51.0 
1.51.0 
1.5  2.0 
1.5  2.0 
1.51.. 0 

1(56.0 
1.56.0 
1.56.0 
1.5  5.0 
1.51.. 0 
1.51.. 0 
1.5  3.0 
1.53.0 


0.00228 
0.0021.2 
0.00255 
0.00269 
0.00283 
0.00297 
0.00312 
0.00327 
0.0031.3 
0.00361 

0.00361 
0. 00403 
0.001.30 
0.001.60 
0.001.97 
0.0051.2 
0.00671. 
0.00779 
0.  00943 
0.0121. 

0.0204 

0.0626 

0.103 

0.0577 

0.0260 

0.0182 

0. Oil.  It 

0.0121 

0.0106 

!.']?')». 

0.00857 
0.00787 
0.00730 
0.00682 
0.0061.1 
0.00606 
0.00575 
0.0051.8 
0.00521. 
0.001.83 

0.001.1.9 
0.00421 
0.00396 
0.00375 
0.00356 
0.00339 
0.00325 
0. 00311 
0.00299 
0.00288 

0.00273 
0.00263 
0.00260 
0.00252 
0.0021(1. 
0.00237 
0. 00231 
0.00225 
0.00219 
0.0021! 

0.00208 
0.00203 
0. 00199 
0. 00194 
0.00190 
0.00186 
0.00182 
0.00179 
0.00175 
0.00147 

0.00127 
0.00112 
0. 00100 
0. 000662 
0.000496 
0. 000  397 
0.000331 
0.000234 


0.0951 
0.0921 
0.0891 
0.0861 
0.0830 
0.0800 
0.0770 
0.0741 
0.0711 
0.0683 

0.0654 
0.0626 
0.0598 
0.0571 
0.0543 
0.0516 
0.0460 
0.0432 
0.0403 
0.0375 

0.0  34  7 

0.0335 
0.0193 
0.0165 
0.0134 
0.0123 
0.0118 
0.0114 
0.0112 
0.0110 

0.0109 
0.0109 
0.0103 
0.0108 
0.0108 
0.0109 
0.0109 
0.0110 
0.0110 
0.0112 

0.0114 
0.0116 
0.0117 
0.0119 
0.0121 
0.0123 
0.0126 
0.0128 
0.0130 
0.0132 

0.0134 
0.0136 
0.O138 


.0147 
.0149 
.0151 
.0153 

.0155 
.0157 
.0159 
.0161 
.0163 
.0165 
.0167 
.0169 
.0171 
.0191 


.815 
.792 
.762 


0.769 
0.775 
0.782 
0.790 
0.798 
0.806 
0.814 
0.82  3 
0.832 
0.849 

0.867 

0.885 

0.903 

0.92  2 

0.940 

0.95  8 

0.976 

0.995 

1.  01 

1.03 

1.  05 


THERMAL 

DIELECTRIC 

PRANOTL 

OIFFUSIVITY 

CONSTANT 

NUMBER 

SQ    FT/HR 

0.00377 

1.46747 

3.69 

0 . 0  0  36  2 

1.46139 

3.31 

0.00351 

1.45505 

2.99 

0  .  0  0  34 1 

1.44846 

2.76 

0.00333 

1.44162 

2.61 

0.00325 

1.43456 

2.49 

0.00317 

1.42728 

2.35 

0.00309 

1.41978 

2.27 

0.00300 

1.41207 

2.20 

0.00291 

1.40412 

2.13 

0.00281 

1.39593 

2.08 

0.00270 

1.33746 

2.03 

0  .  0  0  25  9 

1.37667 

2.00 

0  .  0  0  24  8 

1.36951 

1.96 

0.00236 

1.35993 

1.94 

0.00223 

1.34983 

1.93 

0.00194 

1.32752 

1.94 

0.00178 

1.31485 

1.97 

0.00158 

1.30054 

2.05 

0.00134 

1.28351 

2.21 

0.00100 

1.26059 

2.66 

0. 000473 

1.22868 

4.89 

0.000572 

1.09012 

4.42 

0.000921 

1.08183 

2.93 

0.00178 

1.06777 

1.76 

0.00239 

1.06071 

1.44 

0.00291 

1.05591 

1.28 

0.00339 

1.05227 

1.18 

0.00382 

1.04934 

1.11 

0.00424 

1.04690 

1.06 

0.00464 

1.04480 

1.02 

0.00503 

1.04298 

0.988 

0.00541 

1.0  413  6 

0.963 

0.00578 

1.03990 

0.941 

0.00616 

1.03859 

0.923 

0.00653 

1.03739 

0.907 

0.00690 

1.03629 

0.893 

0.00727 

1.03527 

0.881 

0.00764 

1.03432 

0.870 

0.00839 

1.03262 

0.851 

0.00914 

1.03112 

0.836 

0  .  0  0  99  0 

1.0  297  8 

0.823 

0.0107 

1.02858 

0.812 

0.0114 

1.02749 

0.803 

0.0122 

1.02649 

0.7  95 

0.0130 

1.02558 

0.7  88 

0.0138 

1.02474 

0.783 

0.0146 

1.02396 

0.778 

0.0154 

1.02323 

0.773 

0.0162 

1.02255 

0.769 

0.0171 

1.02192 

0.766 

0.0179 

1.02132 

0.7  62 

0.0188 

1.02076 

0.759 

0.0197 

1.02024 

0.757 

0.0205 

1.01974 

0.754 

0.0214 

1.01926 

0.752 

0.0223 

1.01881 

0.750 

0.0232 

1.01839 

0.7  48 

0.0242 

1.01798 

0.747 

0.0251 

1.01760 

0.745 

0.0260 

1.01723 

0.743 

0.0270 

1.01687 

0.742 

0.0280 

1.01654 

0.741 

0.0289 

1.01621 

0.739 

0.0299 

1.01590 

0.7  38 

0.0309 

1.01560 

0.7  37 

0.0319 

1.01532 

0.736 

0.0330 

1.01504 

0.735 

0.0340 

1.01478 

0.734 

0.0448 

1.01258 

0.727 

0.0567 

1.01097 

0.722 

0.0694 

1.00974 

0.7  19 

0.0  8  30 

1.00876 

0.717 

THO-PHASE    BOUNOARY 


130YNAMIC  PROPERTIES  OF  NITROGEN 


493.000  PSIA  ISOBAR 


EHPERATUKE 

J3LJME 

ISOTHERH 
DERIVATIVE 

ISOCHOPE 

DERIVATIVE 

INTERNAL 

ENERGY 

ENTHALPY 

ENTROPY 

CV 

CP 

VELOCITY 
OF    SOUND 

DEG.    R 

CU    FT/.9 

CU    FT-PSIA/LB 

FSIA/F 

BTU/LB 

3TU/L9 

6TU/LB-R 

8TU    . 

'    LB   -R 

FT/SEC 

120.0 

0.01665 

1730.0 

223.0 

-62.17 

-60.47 

0.6017 

0.2529 

0.4745 

3678.0 

125.0 

0.01666 

1510.0 

203.0 

-59.81 

-5}. 03 

0.6212 

0.2545 

0.4795 

3630.0 

130.0 

0.01913 

1330.0 

166.0 

-57.43 

-55.66 

0.6401 

0.2527 

0.4816 

3427.0 

135.0 

0.01933 

1160.0 

171.0 

-55.04 

-53.27 

0.6563 

0.2495 

0.4826 

3253.0 

HO.O 

0.3U67 

1050.0 

158.0 

-52.65 

-50.85 

0.6759 

0.2456 

0.4336 

3099.0 

11.5.0 

0.01997 

944.0 

146.0 

-50.26 

-43.43 

0.6928 

0.2421 

0.4846 

2960.0 

150.0 

0.02029 

646.0 

136.0 

-47.66 

-46.01 

0.7093 

0.2387 

0.4863 

2830.0 

155.0 

0. 02063 

763.0 

126.0 

-45.45 

-43.57 

0.7253 

0.2358 

0.4888 

2707.0 

160.0 

0.02099 

665.0 

117.0 

-43.03 

-41.12 

0.7409 

0.2333 

0.4925 

2588.0 

165.0 

0.02138 

614.0 

108.0 

-40.59 

-36.64 

0.7561 

0.2312 

0.4975 

2474.0 

170.0 

0.02160 

548.0 

100.0 

-38.13 

-35.14 

0.7710 

0.2295 

0.5039 

2362.0 

175.0 

0.02225 

486.0 

92.9 

-35.63 

-33.60 

0.7658 

0.2280 

0.5119 

2252.0 

160.0 

0. 02275 

431.0 

85.6 

-33.09 

-31.02 

0.8003 

0.2269 

0.5219 

2143.0 

165.0 

0.02329 

376.0 

79.1 

-30.50 

-26.38 

0.6148 

0.2259 

0.5342 

2034.0 

190.0 

0.02389 

327.0 

72.7 

-27.65 

-25.67 

0.6292 

0.2252 

0.5495 

1924.0 

200.0 

0. 02533 

235.0 

60.4 

-22.28 

-13.97 

0.8584 

0.2244 

0.5942 

1697.0 

205.0 

0.02623 

191.0 

54.5 

-19.31 

-16.92 

0.8735 

0.2244 

0.6292 

1576.0 

210.0 

0.02731 

149.0 

48.4 

-16.14 

-13.65 

0.8892 

0.2246 

0.6811 

1447.0 

215.0 

0.02371 

107.0 

42.2 

-12.67 

-10.05 

0.9062 

0.2259 

0.7685 

1301.0 

220.0 

0.03071 

65.6 

35.2 

-8.623 

-5.820 

0.9257 

0.2285 

0.9550 

1127.0 

225.0 

0.031.71 

22.0 

26.1 

-2.634 

0.3338 

0.9533 

0.2361 

1.792 

679.4 

227.200 

0.01.91.5 

0.0160 

14.1 

7.822 

12.34 

1.006 

0.2608 

1277.0 

601.8 

227.200 

0.01.91.2 

0.01E7 

14.1 

7.810 

12.32 

1.006 

0.2608 

1219.0 

601.9 

230.0 

0.0871.2 

11.3 

6.99 

20.80 

23.78 

1.078 

0.2442 

1.647 

595.1 

235.0 

0.1047 

22.0 

5.50 

25.00 

34.56 

1.103 

0.2300 

0.8836 

626.4 

2".0.0 

0.1167 

30.1 

4.74 

27.73 

33.38 

1.119 

0.2213 

0.6736 

651.2 

2<.5.0 

0.1266 

36.8 

4.24 

29.90 

41.46 

1.132 

0.2150 

0.5702 

67  2.4 

250.0 

0.1353 

42.7 

3.87 

31.79 

44.15 

1.143 

0.2101 

0.5074 

691.3 

255.0 

0.1433 

48.1 

3.58 

33.49 

46.57 

1.153 

0.2062 

0.4646 

708.5 

260.0 

0.1507 

53.0 

3.34 

35.06 

48.81 

1.161 

0.2030 

0.4339 

724.4 

265.0 

0. 1577 

57.6 

3.15 

36.53 

50.92 

1.169 

0.2004 

0.4103 

739.3 

270.0 

0.1643 

61.9 

2.96 

37.92 

52.93 

1.177 

0.1981 

0.3918 

75  3.3 

275.0 

0. 1707 

66.0 

2.84 

39.26 

54.85 

1.184 

0.1962 

0.3766 

766.6 

260.0 

0.1768 

70.0 

2.71 

40.55 

56.70 

1.191 

0.1945 

0.3644 

779.3 

265.0 

0.1828 

73.7 

2.59 

41.80 

58.49 

1.197 

0.1930 

0.3540 

791.5 

290.0 

0.1886 

77.4 

2.45 

43.02 

60.24 

1.203 

0.1918 

0.3451 

803.3 

295.0 

0.1943 

80.9 

2.40 

44.21 

61.95 

1.209 

0.1907 

0.3375 

814.6 

300.0 

0.1996 

64.3 

2.32 

45.38 

63.62 

1.214 

0.1897 

0.3309 

82  5.6 

310.0 

0.2106 

50.9 

2.17 

47.64 

66.87 

1.225 

0.1880 

0.3199 

646.5 

320.0 

0.2210 

97.1 

2.04 

49.65 

70.02 

1.235 

0.1866 

0.3112 

666.3 

330.0 

0.2312 

103.0 

1  .94 

51.99 

73.10 

1.245 

0.  1855 

0.3042 

885.3 

3"«0.0 

0.21.11 

109.0 

1.64 

54.10 

76.11 

1.254 

0.1846 

0.2984 

903.4 

350.0 

0.2508 

115.0 

1.76 

56.17 

79.07 

1.262 

0.1639 

0.2936 

920.8 

360.0 

0.2604 

120.0 

1.68 

58.21 

81.98 

1.270 

0.1832 

0.2894 

937.6 

370.0 

0.2696 

125.0 

1.61 

60.23 

84.86 

1.278 

0.1827 

0.2859 

953.8 

360.0 

0.2791 

131.0 

1.55 

62.23 

87.70 

1.286 

0.1822 

0.2829 

96  9.6 

390.0 

0.2882 

136.0 

1.49 

64.20 

90.52 

1.293 

0.1816 

0.2802 

984.9 

1.OO.0 

0.2973 

141.0 

1.44 

66.17 

93.31 

1.300 

0.1815 

0.2778 

1000.0 

1.10.0 

0.3063 

146.0 

1.39 

68.11 

96.0  8 

1.307 

0.1812 

0.2758 

1014.0 

1.20.0 

0.3152 

151.0 

1.35 

70.05 

9a. 82 

1.314 

0. 1609 

0.2  7  39 

1029.0 

1.30.0 

0.321.1 

156.0 

1.31 

71.97 

101.6 

1.320 

0.1607 

0.2723 

1043.0 

41.0.0 

0.3328 

160.0 

1.27 

73.88 

104.3 

1.326 

0.1805 

0.2708 

1056.0 

1.50.0 

0.31.16 

165.0 

1.23 

75.79 

107.0 

1.332 

0.1803 

0.2694 

1069.0 

1.60.0 

0.3502 

170.0 

1.20 

77.69 

109.7 

1.338 

0.1801 

0.2682 

1063.0 

1.70.0 

0.3538 

174.0 

1.1b 

79.58 

112.3 

1.344 

0.1800 

0.2671 

1095.0 

1.60.0 

0.3671. 

179.0 

1.13 

81.46 

115.0 

1.350 

0.1796 

0.2661 

1106.0 

1.90.0 

0.3760 

184.0 

1.11 

63.34 

117.7 

1.355 

0.1797 

0.2652 

1120.0 

500.0 

0.361.1. 

186.0 

1.08 

85.21 

120.3 

1.361 

0.1796 

0.2643 

1133.0 

510.0 

0.3929 

193.0 

1.05 

87.07 

122.9 

1.366 

0.1795 

0.2635 

1145.0 

520.0 

0.4013 

197.0 

1.03 

86.94 

125.6 

1.371 

0.1794 

0.2628 

1156.0 

530.0 

0.1.097 

202.0 

1.01 

90.79 

126.2 

1.376 

0. 1794 

0.2621 

1168.0 

51.0.0 

0.1.181 

206.0 

0.96  4 

92.65 

130.3 

1.381 

0.1793 

0.2615 

1180.0 

550.0 

0.1.261. 

210.0 

0.963 

94.50 

133.4 

1.386 

0.1793 

0.2610 

1191.0 

560.0 

0. 43I.8 

215.0 

0.94  3 

96.35 

136.0 

1.390 

0.1792 

0.2604 

1202.0 

570.0 

0.1.1.31 

219.0 

0.92  4 

98.19 

133.6 

1.395 

0.1792 

0.2599 

1213.0 

560.0 

0.1.513 

223.0 

0.906 

100.0 

141.2 

1.399 

0.1791 

0.2595 

1224.0 

590.0 

0.4596 

228.0 

0.888 

101.9 

143.8 

1.404 

0.1791 

0.2591 

1235.0 

600.0 

0.4678 

232.0 

0.871 

103.7 

146.4 

1.408 

0.1791 

0.2587 

1246.0 

700.0 

0.5493 

274.0 

0.733 

122.0 

172.1 

1.446 

0.1794 

0.2562 

1346.0 

600.0 

0.6296 

315.0 

0.63  5 

140.2 

197.7 

1.482 

0.1603 

0.2555 

1437.0 

900.0 

0. 7033 

355.0 

0.560 

158.5 

223.3 

1.512 

0.1819 

0.2560 

1521.0 

1000.0 

0.7885 

395.0 

0.501 

177.0 

249.0 

1.539 

0.1841 

0.2575 

1599.0 

1500.0 

1.  161 

590.0 

0  .331 

273.0 

380.8 

1.646 

0.1990 

0.2708 

1928.0 

2000.0 

1.571 

783.0 

0.247 

3  76.2 

519.7 

1.726 

0.2128 

0.2640 

2200.0 

25  0  0.0 

1.960 

975.0 

0.19  7 

485.3 

664.2 

1.790 

0.2226 

0.2937 

2441.0 

3000.0 

2.349 

1170.0 

0.164 

596.4 

612.9 

1.844 

0.2294 

0.3004 

2661.0 

3500.0 

2.737 

1360.0 

0.141 

714.4 

964.3 

1.891 

0.2341 

0.3051 

2864.0 

THO-PHASE  SOUNOARY 


493.000     PSIA    ISOBAR 


THERHOPHYSICAL     PROPERTIES    OF    NITROGEN 


TEHPERATURE    OENSITY 


PSIA-CU    FT/8TU       PSIA 


(OI//OTL/U  THERMAL  VISCOSITY  THERHAL  DIELECTRIC 

CONDUCTIVITY  OIFFUSIVITY       CONSTANT 

1/OEG.     R       8TU/FT-HR-R    LB/FT-SEC  SQ    FT/HR 


120 

0 

53 

62 

125 

0 

52 

96 

130 

0 

52 

28 

135 

0 

51 

57 

1*0 

0 

5  0 

83 

1*5 

0 

50 

07 

150 

0 

*9 

28 

155 

0 

*fl 

*7 

160 

a 

*7 

63 

165 

0 

*6 

77 

170 

0 

*5 

87 

175 

0 

** 

9* 

160 

0 

*3 

96 

1B5 

0 

*2 

9* 

190 

0 

*1 

86 

200 

0 

39 

*8 

205 

0 

38 

13 

210 

0 

36 

61 

215 

0 

3* 

8* 

220 

0 

32 

57 

225 

0 

28 

81 

227 

200 

20 

22 

227 

200 

20 

23 

230 

0 

11 

** 

235 

0 

9 

552 

2*0 

0 

6 

569 

2*5 

0 

7 

896 

250 

0 

7 

388 

255 

0 

6 

978 

260 

0 

6 

636 

265 

0 

6 

3*2 

?70 

0 

6 

086 

275 

0 

5 

859 

260 

0 

5 

655 

265 

0 

5 

*70 

290 

0 

5 

302 

295 

0 

5 

1*8 

300 

0 

5 

005 

310 

0 

* 

7*9 

320 

0 

* 

525 

330 

0 

* 

326 

3*0 

0 

* 

1*8 

350 

0 

3 

98  7 

360 

0 

3 

3*1 

370 

0 

3 

707 

380 

0 

3 

583 

390 

0 

3 

*69 

*00 

0 

3 

363 

*10 

0 

3 

265 

*20 

0 

3 

172 

198.0 
189.0 
180.0 
172.0 
16*. 0 
157.0 
150.0 
1**.0 
138.0 
132.0 

126.0 
121.0 
115.0 
109.0 
10*. 0 
91.1 
8*.  3 


6.61 
8.16 


92800.0 
80000.0 
69500  .0 
60900.0 
53600.0 
*7300.0 
*1600.0 
37000.0 
32600.0 
28700.0 

25200.0 

219  0  0.0 

18900.0 

16200.0 

13700.0 

9270.0 

7290.0 

5*60.0 

37*0.0 

21*0.0 

63*. 0 
0.323 
0.339 
130.0 
211.0 
258.0 
291.0 
316.0 
335.0 
352.0 

365.0 
377.0 
387.0 
396.0 

*03.0 

*io.a 
*16.0 

*22.0 
*32.0 
**0.0 

**6.0 
*52.0 
*57.0 
*61  .0 
*65.0 
*68.0 
*71.0 
*7*.0 
*76.0 
*78.0 


0.002*0 
0.0025* 
0.00267 
0.00281 
0.00295 
0.00309 
0.0032* 
0.003*0 
0.00357 
0.00377 

0.00399 

0.00*2* 

0.00*53 

0.00*88 

0.00531 

0.00652 

0.007*7 

0.00887 

0.0113 

0.0165 

0.0*12 

*3.6 

*1.6 
0.0539 
0.0261 
0.018* 
0.01*6 
0.0123 
0.0107 
0.00951 

0.00862 
0.00791 
0.00733 
0.0068* 
0.006*3 
0.00607 
0.00576 
0.005*9 
0.00503 
0.00*65 

0.00*3* 
0.00*07 
0.0038* 
0.0036* 
0.003*7 
0.00331 
0.00317 
0.0030* 
0.00292 
0.00282 


0.0922 
0.0892 
0.0862 
0.0932 
0.0802 
0.0772 
0.07*3 
0.0713 
0 .0685 
0.0656 

0.0629 
0.0601 
0.057* 
0.05*6 
0.0519 
0.0*6* 
0.0*37 
0.0*09 
0.0381 
0.035* 

0.0331 

0.199 

0.195 

0.0176 

0.01*3 

0.0131 

0.012* 

0.0120 

0.0117 

0.0115 

0.O113 
0.0113 
0.0112 
0.0112 
0.0112 
0.0112 
0.0113 
0.0113 
0.011* 
0.0116 

0.0117 
0.0119 
0.0121 
0.0123 
0.0125 
0.0127 
0.0129 
0.0131 
0.0133 
0.0135 


9.62 
8.91 


.79  0 
.796 
.803 
.810 
.818 
.826 


.859 
.876 

.89* 
.911 
.92  9 


0.00363 
0.00351 
0  .  0  0  3*  2 
0.0033* 
0  .  0  0  32  6 
0.00318 
0.00310 
0.00301 
0  .  0  0  29  2 
0.00282 

0.00272 
0.00261 
0  .  0  0  25  0 
0.00238 
0.00226 
0.00198 
0.00192 
0.0016* 
0.001*2 
0.0011* 

0.0006*2 

0.00000769 

0.00000739 

0.00093* 

0.00170 

0.00227 

0.00275 

0.00319 

0.00360 

0.00399 

0.00*36 
0.00*72 
0.00508 
0.005*3 
0.00578 
0.00613 
0.006*8 
0.00693 
0.00752 
0.00922 

0  .  0  0  89  3 

0.0096* 

0.010* 

0.0111 

0.0118 

0.0125 

0.0133 

0.01*0 


l.*6163 
l.*5532 
l.**877 
l.**197 
l.*3*95 
l.*2771 
l.*2026 
l.*1260 
l.*0*72 
1.39659 

1.38819 
1.379*9 
1.370*5 
1.36099 
1.35105 
1.32923 
1.3169* 
1.3032* 
1.29730 
1.26713 

1.23*1* 
1.16080 
1.16088 
1.08987 
1.07383 
1.06606 
1.06077 
1.05677 
1.05356 
1.05089 

1.0*860 
1.0*66  0 
1.0**83 
1.0*325 
1.0*182 
1.0*051 
1.03931 
1.03921 
1.03623 
1.03*50 

1.03296 
1.03159 
1.03035 
1.02923 
1.02820 
1.02725 
1.02637 
1.02556 
1.02*80 
1.02*10 


2.03 
1.99 


1.95 
2.01 
2.13 


3.68 
263.0 
257.0 


1.03 


1.00 

0.972 

0.950 

0.931 

0.91* 

0.900 

0.987 

0.865 

0.8*7 

0.833 
0.821 
0.810 
0.802 
0.79* 
0.788 
0.7  82 
0.777 
0.773 
0.769 


*80.0 
*90.0 
500.0 
510.0 
520.0 

530.0 
5*0.0 
550.0 
560.0 
570.0 
580.0 
590.0 
600.0 
700.0 
800.0 

900.0 
1000.0 
1500.0 
2000.0 
2500.0 
3000.0 
3500.0 


3 

086 

100 

0 

3 

00* 

103 

0 

2 

928 

106 

0 

2 

855 

109 

0 

2 

78  7 

112 

0 

2 

722 

11* 

0 

2 

660 

117 

0 

2 

601 

120 

0 

2 

5*5 

123 

0 

2 

*92 

125 

0 

2 

**1 

126 

0 

2 

392 

131 

0 

2 

3*5 

13* 

0 

2 

300 

136 

0 

2 

257 

139 

0 

2 

216 

1*2 

0 

2 

176 

1** 

0 

2 

138 

1*7 

0 

1 

821 

17* 

0 

1 

588 

201 

0 

1 

*10 

229 

0 

1 

268 

257 

0 

0 

8*68 

*09 

0 

0 

6366 

573 

0 

0 

5102 

7*0 

0 

0 

*258 

908 

0 

0 

3653 

1070 

0 

*80  .0 


*92. 
*93. 
*93. 
*9*. 
*9*. 
*95. 
*95. 


500. 
500. 
500. 
*98. 
*97. 
*97. 
*96. 


0.00272 
0.00263 
0.00255 
0.002*7 
0.002*0 
0.00233 
0.00226 
0.0022C 
0.00215 
0.00210 

0.00205 
0.00200 
0.00195 
0.00191 
0.00187 
0.00183 
0.00179 
0.00176 
0.001*7 
0.00127 

0.00112 

0.00100 
0.000662 
0.  000*96 
0.00  0397 
0.000331 
0. 00023* 


0.0137 
0.0139 
0.01*1 
0.01*3 
0.01*6 
0.01*8 
0.0150 
0.0152 
0.015* 
0.0156 

0.0159 
0.0160 
0.0162 
0.016* 
0.0166 
0.0168 
0.0170 
0.0172 
0.0191 
0.0210 

0.0229 


0.0163 
0.0171 

0.0179 
0.0167 
0.0196 
0.020* 
0.0  212 
O.0221 
0.0229 
0.0  2  38 

0.02*7 
0.0256 
0.026* 
0.02  7* 
0.0283 
0.0292 
0.0301 
0.0311 
0.0*10 
0.0519 

0.0  6  35 
0.0759 


1.023*3 
1.02281 
1.02222 
1.02167 
1.0211* 
1.02065 
1.02018 
1.01973 
1.01930 
1.01889 

1 .  0  1 85  0 
1.01813 
1.01777 
1.017*3 
1.01710 
1.01679 
1.016*8 
1.01619 
1.01378 
1.01201 

1.01066 
1.00958 


0.765 
0.762 
0.7  59 
0.757 
0.75* 
0.752 
0.750 
0.7*8 
0.7*7 
0.7*5 


0.7*2 
0.7*1 
0.7*0 
0.738 
0.737 
0.736 
0.735 
0.728 
0.723 


THO-PHASE    BOUNDARY 


5J0    P3IA    ISOBA 


1IC    PROPERTIES    OF    NITROGEN 


120.0 
125.0 
130.0 
135.0 
1".  0.0 
11.5.0 
150.0 
155.0 
160.0 
165.0 

i?o.o 

175.0 


190. 
200. 
205. 
210. 
215. 
220. 


245.0 
250.0 
255.0 
260.0 
265.0 
270.0 


275.0 
260.0 
285.0 
290.0 
255.0 
300.0 
310.0 
320.0 
330.0 
340.0 

350.0 
360.  D 
370.0 
360.0 
350.0 
400. 0 
1.10.0 
420.0 
1.30.0 
440.0 

".50.  D 
460.0 
".70.0 
>>60.0 
490.0 
500.0 
510.0 
520.0 
530.0 
540.0 


550.0 
560.0 
570.0 
580.0 
590.0 
600.0 
700.0 
800.0 
900.0 
1000.0 

1500.0 
2000.0 
2500.0 
3000.0 
35D0.0 


VOLUME 

ISOTHERM 

OEiill/ATIXt 

CU    FT/. 6 

CU    FT-PSIA/L 

0 . 01865 

1730.0 

0. 01686 

1510.0 

0.01913 

13  30.0 

0.01939 

1180.0 

0.01967 

1050.0 

0.01397 

946.0 

0.02029 

850.0 

0.02063 

764.0 

0.  02093 

686.0 

0.02138 

615.0 

0.02180 

550.0 

0.02225 

489.0 

0.02274 

432.0 

0.02328 

379.0 

0.02368 

329.0 

0.02531 

236.0 

0. 02o20 

193.0 

0.02723 

151.0 

0.02665 

109.0 

0.03061 

67.9 

0. 03435 

25.0 

0.08253 

9.39 

0.1012 

20.7 

0.1136 

29.0 

0.1236 

35.8 

0.1324 

41.9 

0.1404 

47.3 

0 .1477 

52.3 

0.1547 

57.0 

0.1613 

61.3 

0.1676 

65.5 

0.1736 

69.5 

0.1797 

73.3 

0.1854 

76.9 

0.1310 

80.5 

0.1965 

83.9 

0.2072 

90.5 

0.2175 

96.  B 

0.2276 

103.0 

0.2374 

109.0 

0.2470 

114.0 

0.2565 

120.0 

0.2658 

125.0 

0.2749 

131.0 

0.2640 

136.0 

0.2930 

141.0 

0.3019 

146.0 

0.3107 

151.0 

0.3194 

156.0 

0.3281 

160.0 

0.3367 
0.3452 
0.3538 
0. 3622 
0.3706 
0.3730 
0.3674 
0.3957 
0.4040 
0.4122 


0.4450 
0.4532 
0.4613 
0.5417 
0.6209 
0.6995 
0. 7776 

1.165 
1.549 
1.333 
2.316 

2.699 


165.0 
170.0 
174.0 
179.0 
164.0 
168.0 
193.0 
197.0 
202.0 
206.0 

210.0 
215.0 
219.0 
223.0 
228.0 
232.0 
274.0 


590. 
783. 
975. 

1170. 
1360. 


ISOCHOPE 

INTERNAL 

ENTHALPY 

ItRIl/ATItfE 

ENERGY 

PSia/R 

OTU/LB 

3TU/L3 

223.0 

-62.18 

-60.45 

203.0 

-59.82 

-58.07 

166.0 

-57.44 

-55.66 

171.0 

-55.05 

-53.25 

153.0 

-52.66 

-50.84 

146.0 

-50.27 

-43.42 

136.0 

-47.87 

-45.99 

126.0 

-45.47 

-43.56 

117.0 

-43.05 

-41.10 

108.0 

-40.61 

-33.63 

100.0 

-38.15 

-36.13 

93.0 

-35.65 

-33.59 

65.9 

-33.12 

-31.01 

79.3 

-30.53 

-28.37 

72.8 

-27.88 

-25.57 

60.6 

-22.32 

-19.98 

54.6 

-19.36 

-16.93 

48.6 

-16.21 

-13.63 

19.74 
24.47 
27.34 
29.59 
31.52 
33.25 
34.85 


37.75 

39.10 
40.40 
41.66 
42.88 
44.06 
45.25 
47.53 
49.74 
51.90 
54.01 

56.09 
58.13 
60.15 
62.15 
64.13 
66.10 
68.05 
69. 9B 
71.91 
73.83 

75.73 
77.63 
79.52 
81.41 
83.29 
85.16 
87.03 
88.89 
90.75 
92.61 

94.46 
96.31 
98.15 
100.0 
101.8 
103.7 
122.0 


0.509 

0.33  5 
0.251 
0.20  0 
0.167 
0.143 


158. 
177. 


273.0 
3  76.2 


27.38 
33.94 
37.35 
41.04 
43.78 
46.25 
43.52 
50.66 
52.68 

54.62 
56.49 
53.29 
60.05 
61.77 
63.45 
65.72 
69.53 
72.97 
75.93 

76.36 
81.68 
84.76 
87.61 
90.43 
93.23 


109.6 
112.3 
114.9 
117.6 
120.3 
122.9 
125.5 
126.2 
130.8 

133.4 
136.0 
136.6 
141.2 
143.3 
146.4 
172.1 
197.7 
223.3 
246.9 

380.3 
519.7 


0.6017 
0.6212 
0.5400 
0.6582 
0.6758 
0.6923 
0.7092 
0.7252 
0.7409 
0.7560 

0.7709 
0.7856 
0.8002 
0.8146 
0.6250 
0.8562 
0.8733 
0.8669 
0.9058 
0.9250 

0.9516 

1.072 

1.100 

1.117 

1.130 

1.141 

1.151 

1.155 

1.168 

1.175 

1.182 
1.189 
1.195 
1.202 
1.207 
1.213 
1.224 
1.234 
1.243 
1.252 

1.261 
1.269 
1.277 
1.285 
1.292 
1.299 
1.306 
1.313 
1.319 
1.325 

1.331 
1.337 
1.343 
1.349 


1.370 
1.375 

1.380 


1.389 
1.394 
1.396 


1.511 
1.536 

1.645 
1.725 
1.789 


0 

.2531 

0 

.2546 

0 

.2529 

0 

.2496 

0 

.2459 

0 

.2422 

0 

.'388 

0 

.2359 

0 

.2334 

0 

.2313 

0 

.2235 

0 

.2231 

0 

.2269 

0 

.2260 

0 

.2253 

0 

.2244 

0 

.2244 

0 

.2248 

0 

.2256 

0 

.2283 

0 

.2352 

0 

.2472 

0 

.2317 

0 

.2225 

0 

.2159 

0 

.2108 

0 

.2068 

0 

.2035 

0 

.2008 

0 

.1985 

0 

.1965 

0. 

.1948 

0. 

.1933 

0, 

,1920 

0, 

.  1909 

0, 

,1899 

0 

,1882 

0. 

,1668 

0. 

,1857 

0. 

,1847 

0. 

,1840 

0, 

,1833 

0. 

1828 

0. 

1823 

0. 

1619 

0. 

1815 

0. 

1612 

0. 

1810 

0. 1805 

0.1803 
0.1801 
0.1800 
0.1799 
0.1797 
0.1796 
0.1795 
0.1795 
0. 1794 
0.1793 

0.1793 
0.1792 
0.1792 
0.1792 
0.1791 
0.1791 
0.1794 
0.1803 
0.1819 
0.1841 

0.1990 
0.2126 
0.2226 
0.2294 
0.2341 


CP 

l/ELOCITY 
OF    SOUND 

- 

* 

FT/SEC 

0 

.4744 

3878.0 

0 

.4794 

3630.0 

0 

.4817 

3427.0 

0 

.4827 

3254.0 

0 

.4635 

3100.0 

0 

.4845 

2960.0 

0 

.4661 

2831.0 

0 

.4667 

2708.0 

0 

.4923 

2590.0 

0 

.4972 

2476.0 

0 

.5036 

2364.0 

0 

.5116 

2254.0 

0 

.5215 

2145.0 

a 

.5336 

2036.0 

0 

.5488 

1927.0 

a 

.5929 

1701.0 

0 

.6273 

1581.0 

0 

.6780 

1452.0 

0 

.7624 

1308.0 

0 

.9384 

1137.0 

l 

.645 

899.3 

l 

.993 

592.0 

0 

.9416 

624.2 

0 

.6992 

64  9.4 

0 

.5852 

670.9 

a 

.5175 

69  0.0 

0 

.4722 

707.4 

0 

.4396 

72  3.5 

0 

.4149 

738.5 

0 

.3956 

75  2.6 

0 

.3800 

766.0 

0 

.3671 

77  8.8 

0 

.3564 

791.1 

0 

.3472 

802.9 

0 

.3394 

814.3 

0 

.3325 

825.3 

0 

.3213 

64  6.3 

a 

.3124 

666.2 

0 

.3052 

885.2 

0 

.2993 

90  3.3 

0 

,2943 

92  0.8 

0, 

,2901 

937.6 

0. 

,2865 

95  3.9 

0, 

,2634 

969.7 

0, 

,2807 

98  5.1 

0, 

.2783 

1000.0 

0, 

.2762 

1015.0 

0, 

.2743 

1029.0 

0. 

.2726 

1043.0 

0. 

.2711 

105  6.0 

0. 

.2697 

1070.0 

0. 

,2685 

1083.0 

0. 

,2674 

1096.0 

0, 

,2663 

1108.0 

0, 

,2654 

1121.0 

0, 

,2645 

1133.0 

o, 

,2637 

1145.0 

0, 

,2630 

1157.0 

a, 

.2623 

1169.0 

0. 

.2617 

1180.0 

a. 

2611 

1191.0 

0. 

.2606 

1203.0 

0. 

2601 

1214.0 

a. 

2596 

122  5.0 

0. 

2592 

1235.0 

a. 

2588 

124  6.0 

0. 

2563 

134  7.0 

0. 

2556 

143  8.0 

0. 

2561 

1522.0 

0. 

2575 

1599.0 

0. 

2708 

1929.0 

0. 

2840 

2201.0 

0. 

2937 

2442.0 

0. 

3004 

2661.0 

0, 

3051 

2864.0 

THO-PHAiE  JOUNDARY 


500     P5IA    ISOBAR 


THERMOPHYSICAL    PROPERTIES    OF    NITR03EN 


TEMPERATURE    DENSITr 
OEG.    R         ua/CJ   FT 


tf(0H/DVIp  V(DP/DUIV    -IMDP/OV) 

BTJ/LB  PSIA-CU    FT/BTU       PSIA 


(OY/OTL/V  THERMAL  VISCOSITY 

CONDUCTIVITY 
1/OEG.     R       BTU/FT-HR-R    LB/FT-JEC 


THERHAL  DIELECTRIC 

OIFFUSIVITY       CONSTANT 
SQ    FT/MR 


120.0 

53.63 

198.0 

16.4 

92800 

0 

0.00240 

0 

.0923 

17.9 

0  .  0  0  36  3 

1.46167 

3.32 

125.0 

52.97 

169.0 

15.0 

90000 

0 

0.00253 

0 

.0893 

15.5 

0  .  0  0  35  2 

1.45537 

3.00 

130.0 

5  2.28 

190.0 

14.1 

69600 

0 

0.00267 

0 

.0862 

13.8 

0.0  0  342 

1.44882 

2.77 

135.0 

51.57 

172.0 

13.3 

60900 

0 

0.00291 

0 

.0632 

12.5 

0.0  0  334 

1.44202 

2.61 

11.0.0 

50.61. 

16k.  0 

12.6 

53600 

0 

0.00295 

0 

.0802 

11.5 

0.00326 

1.43501 

2.50 

11.5.0 

50.07 

157.0 

12.1 

47400 

0 

0.00309 

0 

.0772 

10.5 

0.00318 

1.42778 

2.36 

150.0 

1.9.29 

150.0 

11.5 

41900 

0 

0.00324 

a 

.0743 

9.62 

0  .  0  0  31 0 

1.42034 

2.27 

155.0 

1(9.1.6 

M.l 

11.0 

37000 

0 

0. 00340 

0 

.0714 

9.91 

0.00301 

1.41269 

2.20 

160.0 

1(7.61. 

139.0 

10.5 

32700 

0 

0.00357 

0 

.0685 

9.25 

0.0  0  292 

1.40481 

2.13 

165.0 

1.6.76 

132.0 

10.0 

28300 

0 

0.0  0  376 

0 

.0657 

7.63 

0.00292 

1.39670 

2.08 

170.0 

1.5.89 

127.0 

9.53 

25200 

0 

0.00393 

0 

.0629 

7.  05 

0.00272 

1.38831 

2.03 

175.0 

1.1.. 95 

121.0 

9.07 

22000 

0 

0.00423 

0 

.0601 

6.51 

0.0  0  262 

1.37963 

1.99 

160. 0 

1(3.99 

115.0 

B.61 

19000 

0 

0.00452 

0 

.0574 

5.99 

0  .  0  0  25  0 

1.37060 

1.96 

165.0 

1.2.96 

110.0 

8.16 

16300 

0 

0.00487 

0 

.0547 

5.51 

0.00239 

1.36116 

1.94 

190.0 

1.1.39 

101.. 0 

7.72 

13800 

0 

0.00529 

0 

.0520 

5.05 

0.00226 

1.35125 

1.92 

200.0 

39.51 

91.1. 

6.03 

9340 

0 

0.00649 

0 

.0465 

4.13 

0.00199 

1.32950 

1.92 

205.0 

39.16 

61..  6 

6.38 

7360 

0 

0.00742 

0 

.0437 

3.77 

0.00183 

1.31727 

1.95 

210.0 

36.66 

77.1 

5.90 

5530 

0 

0.00879 

a 

.0410 

3.36 

0.00165 

1.30366 

2.00 

215.0 

31.. 90 

68.7 

5.38 

3820 

0 

0.0111 

0 

.0382 

2.94 

0.00143 

1.28799 

2.11 

220.0 

32.67 

58.6 

4.77 

2220 

0 

0.0160 

0 

.0355 

2.49 

0.00116 

1.26906 

2.37 

225.0 

29.11 

44.7 

3.91 

727 

0 

0.0368 

0 

.0332 

1.93 

0.000693 

1.23674 

3.45 

230.0 

12.12 

30.2 

2.51 

114 

0 

0.0661 

0 

.0199 

0.943 

0.000783 

1.09431 

3.20 

235.0 

9.880 

33.5 

2.51 

204 

0 

0.0291 

0 

.0149 

0.799 

0.00159 

1.07643 

1.83 

21.0.0 

8.606 

36.3 

2.51 

255 

0 

0.0192 

0 

.0134 

0.796 

0  .  0  0  21  7 

1.06793 

1.48 

21.5.0 

6.091 

38.8 

2.50 

290 

0 

0.0151 

a 

.0126 

0.791 

0.00266 

1.06229 

1.31 

250.0 

7.551. 

1.1.1 

2.50 

316 

0 

0.0126 

0 

0121 

0.761 

0.0 0  310 

1.05807 

1.20 

255.0 

7.125 

1.3.3 

2.49 

337 

0 

0.0109 

0 

.0113 

0.784 

0.00350 

1.05471 

1.13 

260.0 

6.769 

1.5.1. 

2.49 

354 

0 

0.00963 

0 

.0116 

0.78  a 

0.00389 

1.05192 

1.08 

265.0 

6.1.6* 

1.7.1. 

2.46 

368 

0 

0.00875 

0 

.0114 

0.793 

0  .  0  0  42  6 

1.04955 

1.04 

270.0 

6.199 

1.9.3 

2.49 

380 

11 

0.00802 

0 

.0113 

0.799 

0.00462 

1.04748 

1.00 

275.0 

5.965 

51.2 

2.47 

391 

0 

0.00742 

0 

.0113 

0.805 

0.00437 

1.04566 

0.977 

260.0 

5.755 

53.1 

2.47 

400 

0 

0.00692 

0 

.0112 

0.812 

0.00S32 

1.04403 

0.954 

265.0 

5.566 

5i(.9 

2.46 

408 

0 

0.00649 

a 

.0112 

0.620 

0.00567 

1.04256 

0.935 

290.0 

5.393 

56.7 

2.46 

415 

0 

0.00613 

0 

0113 

0.827 

0.00602 

1.04122 

0.918 

295.0 

5.231. 

58.  * 

2.45 

421 

0 

0.  00581 

0 

.0113 

0.835 

0.00636 

1.03999 

0.903 

300.0 

5.089 

60.1 

2.45 

427 

0 

0.00553 

0 

0113 

0.843 

0.00671 

1.03885 

0.890 

310.0 

4.826 

63.5 

2.44 

437 

0 

0.00506 

0 

0115 

0.860 

0.00740 

1.03683 

0.668 

320.0 

4.597 

66.8 

2.43 

445 

0 

0.00468 

0 

0116 

0.877 

0.00809 

1.03506 

0.349 

330.0 

4.394 

70.0 

2.42 

452 

a 

0.00436 

a 

0118 

0.89  5 

0.00879 

1.03349 

0.9  34 

3  40.0 

It.  212 

73.2 

2.41 

458 

a 

0.00409 

0 

0120 

0.913 

0.00949 

1.03209 

0.822 

350.0 

4.048 

76.3 

2.40 

463 

0 

0.00386 

0 

0121 

0.930 

0.0102 

1.03083 

0.812 

360.0 

3.899 

79.1. 

2.39 

468 

0 

0.00366 

0 

0123 

0.948 

0.0103 

1.02968 

0.903 

370.0 

3.763 

82.1. 

2.39 

471 

0 

0.00348 

0 

0125 

0.966 

0.0116 

1.02863   ■ 

0.795 

390.0 

3.637 

85.1. 

2.39 

475 

0 

0.00332 

0 

0127 

0.984 

0  .  0 1  24 

1.02766 

0.789 

390.0 

3.521 

89.1. 

2.37 

478 

0 

0.00317 

0 

0129 

1.  00 

0.0131 

1.02677 

0.783 

400.0 

3.1(13 

91.1. 

2.36 

481 

0 

0.00305 

0 

0131 

1.02 

0.0138 

1.02594 

0.7  78 

1(10.0 

3.313 

94.3 

2.36 

483 

0 

0.00293 

a 

0133 

1.04 

0.0146 

1.02517 

0.773 

1.20.0 

3.219 

97.2 

2.35 

465 

0 

0.00282 

0 

0135 

1.06 

0.O153 

1.02445 

0.769 

430.0 

3.131 

100.0 

2.34 

487 

0 

0.00272 

0 

0139 

1.07 

0.0161 

1.02378 

0.7  66 

1.1.0.0 

3.01(8 

103.0 

2.34 

489 

0 

0.00263 

0 

0140 

1.  09 

0.0169 

1.02314 

0.763 

1.50.0 

2.970 

106.0 

2.33 

490 

0 

0.00255 

0 

0142 

1.11 

0.0177 

1.02255 

0.760 

1.60.0 

2.696 

109.0 

2.33 

492 

0 

0.00247 

0 

0144 

1.13 

0.0185 

1.02198 

0.757 

1.70.0 

2.827 

111.0 

2.32 

493 

0 

0.00240 

0 

0146 

1.14 

0.0193 

1.02145 

0.755 

■(80.0 

2.761 

114.0 

2.32 

494 

0 

0.00233 

0 

0148 

1.16 

0.0201 

1.02095 

0.753 

1(90.0 

2.698 

117.0 

2.32 

495 

0 

0.00227 

0 

0150 

1.18 

0.0209 

1.02047 

0.751 

500.0 

2.638 

120.0 

2.31 

496 

0 

O.D0221 

0 

0152 

1.19 

0.0218 

1.02001 

0.7  49 

510.0 

2.561 

123.0 

2.31 

497 

0 

0.00215 

a 

0154 

1.21 

0.0226 

1.01958 

0.747 

520.0 

2.52  7 

125.0 

2.30 

498 

0 

0.00210 

0 

0156 

1.23 

0.0  2  35 

1.01916 

0.745 

530.0 

2.1.75 

129.0 

2.30 

499 

0 

0.00205 

0 

0158 

1.24 

0.0243 

1.01877 

0.744 

51(0.0 

2.1(26 

131.0 

2.30 

500 

0 

0.00200 

0 

0160 

1.26 

0.0  2  52 

1.01839 

0.742 

550.0 

2.379 

134.0 

2.29 

500 

0 

0.00195 

0 

0162 

1.28 

0.0261 

1.01803 

0.741 

560.0 

2.333 

136.0 

2.29 

501 

0 

0. 00191 

0 

0164 

1.23 

0.0  2  70 

1.01768 

0.740 

570.0 

2.299 

139.0 

2.29 

501 

0 

0.00187 

0 

0166 

1.31 

0.0279 

1.01734 

0.739 

560.0 

2.21(7 

11.2.0 

2.29 

502 

0 

0. 00183 

0 

0168 

1.33 

0.O268 

1.01702 

0.738 

590.0 

2.207 

144.0 

2.29 

502 

0 

0.00179 

0 

0170 

1.34 

0.0297 

1.01672 

0.736 

600.0 

2.169 

147.0 

2.29 

503 

0 

0.00176 

0 

0172 

1.36 

0.0306 

1.01642 

0.735 

700.0 

1.91.6 

174.0 

2.25 

506 

0 

0.00147 

0 

0191 

1.  51 

0.0405 

1.01397 

0.728 

600.0 

1.610 

201.0 

2.22 

507 

0 

0.00127 

0 

0211 

1.65 

0.0511 

1.01218 

0.723 

900.0 

1.1(30 

229.0 

2.18 

506 

0 

0.00112 

0 

0229 

1.79 

0.0626 

1.01081 

0.719 

1000.0 

1.296 

257.0 

2.15 

508 

0 

0.00100 

0 

0246 

1.92 

0.0749 

1.00972 

0.717 

1500.0 

0.8587 

409.0 

1.96 

507 

0 

0.000662 

2000.0 

0.61.55 

573.0 

1.62 

506 

0 

0.000496 

25  0  0.0 

0.5171. 

740.0 

1.74 

505 

a 

0.000397 

3000.0 

0.4318 

909.0 

1  .68 

504 

0 

0. 000331 

3500.0 

0.3705 

1070.0 

1.65 

503 

0 

0.000284 

THO-PHASE    BOUNDARY 


THERMODYNAMIC  PROPERTIES  OF  NITROGEN 


510    P5IA 

IS3BAR 

EMPERATURE 

VOLUME 

ISOTHERM 
DERIVATIVE 

ISOCHGRE 

DERIVATIVE 

INTERNAL 
ENERGY 

ENTHALPY 

ENTROPY 

CV 

CP 

VELOCITY 
OF    SOUND 

DEC.     « 

CU    FT/li3 

CU    FT-PSIA/LB 

PSIA/P 

8TU/LB 

9TU/LB 

BTU/LB-R 

BTU    1    LB    -R 

FT/SEC 

120.0 

0.01665 

1730.0 

223.0 

-62.19 

-60.43 

0.6016 

0. 2533 

0.4743 

3878.0 

125.0 

0 . 01688 

1510.0 

203.0 

-59.83 

-53.04 

0.6211 

0.2549 

0.4792 

3630.0 

130.0 

0. 01912 

1330.0 

186.0 

-57.45 

-55.64 

0.6399 

0.2531 

0.4815 

3428.0 

135.0 

0.01939 

1180.0 

171.0 

-55.06 

-53.23 

0.6581 

0.2498 

0.4825 

3254.0 

11.0.0 

0.01967 

1060.0 

155.0 

-52.67 

-50.32 

0.6757 

0.2460 

0.4833 

3101.0 

145.0 

0.01997 

947.0 

146.0 

-50.28 

-43.40 

0.6927 

0.2424 

0.4843 

2962.0 

150.0 

0.02028 

851.0 

13o.O 

-47.89 

-45.97 

0.7091 

0.2390 

0.4659 

2832.0 

155.0 

D. 02362 

766.0 

126.0 

-45.49 

-43.54 

0.7251 

0.2360 

0.4884 

2709.0 

16C.0 

0.02093 

686.0 

117.0 

-43.07 

-41.09 

0.7406 

0.2335 

0.4920 

2  59  2.0 

165.0 

0.02137 

617.0 

108.0 

-40.63 

-36.62 

0.7558 

0.2314 

0.4969 

2478.0 

170.0 

0.02173 

552.0 

100.0 

-38.17 

-36.12 

0.7708 

0.2296 

0.5032 

2366.0 

175.0 

0.02224 

491.0 

93.1 

-35.68 

-33.58 

0.7655 

0.2282 

0.5111 

2257.0 

160.0 

0.02273 

434.0 

86.1 

-33.15 

-31.00 

0.8000 

0.2270 

0.5208 

2148.0 

165.0 

0.02325 

381.0 

79.4 

-30.57 

-28.37 

0.B144 

0.2261 

0.5329 

2040.0 

190.0 

0.02386 

331.0 

73.0 

-27.92 

-25.67 

0.8288 

0.2253 

0.5478 

1931.0 

200.0 

0.02528 

239.0 

60.6 

-22.38 

-U.99 

0.8579 

0.2244 

0.5911 

1706.0 

205.0 

0.02617 

195.0 

54.6 

-19.43 

-16.96 

0.8729 

0.2244 

0.6246 

1587.0 

210.0 

0.02723 

153.0 

48.9 

-16.29 

-13.72 

0.3685 

0.2247 

0.6736 

1 45  9  .  0 

215.0 

0.02853 

112.0 

42.7 

-12.87 

-10.17 

0.9052 

0.2257 

0.7541 

1317.0 

220.0 

0.03047 

71.0 

36.0 

-8.939 

-6.061 

0.9241 

0.2280 

0.9168 

1150.0 

225.0 

0.03392 

29.0 

27.6 

-3.642 

-0.4391 

0.9494 

0.2341 

1.491 

925.1 

230.0 

0.0  7463 

6.50 

8.51 

17.80 

24.35 

1.060 

0.2520 

2.697 

588.5 

235.0 

0.09627 

18.7 

6.  12 

23.66 

32.75 

1.094 

0.2342 

1.041 

621.0 

21.0.0 

0.1092 

27.4 

5.16 

26.77 

37.08 

1.113 

0.2242 

0.7399 

64  6.9 

2  45.0 

0.1134 

34.5 

4.57 

29.13 

40.41 

1.126 

0.2172 

0.6083 

668.8 

250.0 

0.1233 

40.7 

4.14 

31.14 

43.25 

1.136 

0.2119 

0.5329 

688.3 

255.0 

0.1363 

46.2 

3.81 

32.91 

45.78 

1.146 

0.2077 

0.4333 

705.9 

260.0 

0.1436 

51.3 

3.55 

34.54 

43.11 

1.157 

0.2043 

0.4481 

72  2.2 

265.0 

0.1506 

56.1 

3.33 

36.0  6 

50.28 

1.165 

0.2014 

0.4217 

737.4 

270.0 

0.1571 

60.5 

3.15 

37.49 

52.33 

1.173 

0.1990 

0.4011 

751.6 

275.0 

0.1634 

64.7 

2.99 

38.86 

54.30 

1.180 

0.1970 

0.3846 

765.2 

21)0.0 

0.1695 

68.7 

2.85 

40.18 

56.18 

1.187 

0.1952 

0.3711 

77  8.1 

285.0 

0.1754 

72.6 

2.73 

41.45 

53.01 

1.193 

0.1937 

0.3598 

790.4 

290.0 

0.1810 

76.3 

2.62 

42.69 

59.79 

1.199 

0.1924 

0.3503 

802.3 

295.0 

0.1666 

79.9 

2.52 

43.89 

61.52 

1.205 

0.1912 

0.3421 

813.8 

300.0 

0.1920 

63.4 

2.43 

45.07 

63.21 

1.211 

0.1901 

0.3350 

824.8 

310.0 

0.2026 

90.0 

2.27 

47.37 

66.50 

1.222 

0.1884 

0.3233 

846.0 

320.0 

0.2127 

96.4 

2.14 

49.59 

63.68 

1.232 

0. 1870 

0.3140 

866.0 

330.0 

0.2226 

102.0 

2.02 

51.76 

72.78 

1.241 

0.1856 

0.3066 

685.1 

3  ".0.0 

0.2323 

108.0 

1.92 

53.86 

75.82 

1.251 

0.1849 

0.3005 

903.3 

350.0 

0.2418 

114.0 

1.63 

55.96 

78.80 

1.259 

0.1841 

0.2954 

92  0.8 

360.0 

0.2511 

120.0 

1.75 

58.02 

81.73 

1.267 

0.1834 

0.2911 

937.7 

370.0 

0.2602 

125.0 

1.66 

60.04 

84.62 

1.275 

0.1829 

D.2874 

954.1 

3S0.0 

0.2693 

130.0 

1.61 

62.05 

67.48 

1.283 

0.1824 

0.2842 

969.9 

390.0 

0.2782 

136.0 

1.55 

64.0  3 

90.31 

1.290 

0.1820 

0.2814 

98  5.3 

400.0 

0.2870 

141.0 

1.50 

66.00 

93.11 

1.297 

0.1816 

0.2790 

100O.0 

410. 0 

0.2957 

146.0 

1.45 

67.96 

95.89 

1.304 

0.1813 

0.2768 

1015.0 

420.0 

0.3044 

151.0 

1.40 

69.90 

96.64 

1.311 

0.1810 

0.2749 

1029.0 

430.0 

0.3130 

155.0 

1.36 

71.83 

101.4 

1.317 

0.1808 

0.2  7  31 

1043.0 

440.0 

0.3215 

160.0 

1.32 

73.74 

104.1 

1.324 

0.1806 

0.2716 

1057.0 

450.0 

0.3300 

165.0 

1.26 

75.65 

106.3 

1.330 

0.1804 

0.2702 

1070.0 

460.0 

0.3384 

170.0 

1.24 

77.56 

109.5 

1.336 

0.1802 

0.2689 

1083.0 

470.0 

0.3467 

174.0 

1.21 

79.45 

112.2 

1.341 

0.1801 

0.2678 

1096.0 

460.0 

0.3550 

179.0 

1.18 

61.34 

114.9 

1.347 

0.1799 

0.2667 

1109.0 

490.0 

0.3633 

164.0 

1.15 

83.22 

117.5 

1.353 

0.1798 

0.2657 

1121.0 

500.0 

0.3715 

188.0 

1.12 

65.0  9 

123.2 

1.356 

0.1797 

0.2649 

1133.0 

510.0 

0.3797 

193.0 

1.09 

86.96 

122.8 

1.363 

0.1796 

0.2640 

1145.0 

520.0 

0.3879 

197.0 

1.07 

88.83 

125.5 

1.368 

0.1795 

0.2633 

1157.0 

530.0 

0.3960 

202.0 

1.04 

90.69 

128.1 

1.373 

0. 1794 

0.2626 

1169.0 

540.0 

0.4042 

206.0 

1.02 

92.55 

130.7 

1.378 

0.1794 

0.2620 

1181.0 

550.0 

0.4122 

210.0 

1.00 

94.40 

133.3 

1.363 

0.1793 

0.2614 

119  2.0 

560.0 

0.4203 

215.0 

0.978 

96.25 

135.9 

1.368 

0. 1793 

0.2608 

1203.0 

570.0 

0.4283 

219.0 

0.95  8 

98.10 

138.5 

1.392 

0.1792 

0.2603 

1214.0 

560.0 

0.4363 

223.0 

0.93  9 

99.9 

141.1 

1.397 

0.1792 

0.2599 

122  5.0 

590.0 

0.4443 

228.0 

0.92  0 

101.6 

143.? 

1.401 

0.1792 

0.2594 

1236.0 

600.0 

0.4523 

232.0 

0.903 

103.6 

146.3 

1.406 

0. 1792 

0.2590 

1247.0 

700.0 

0.5312 

274.0 

0.760 

121.9 

172.1 

1.445 

0.1794 

0.2564 

1347.0 

600.0 

0.6089 

315.0 

0.65  7 

140.2 

197.7 

1.479 

0.1603 

0.2557 

1436.0 

900.0 

0.6860 

355.0 

0.58  0 

156.5 

223.3 

1.510 

0.1820 

0.2562 

1522.0 

1000.0 

0.7626 

395.0 

0.519 

176.9 

243.9 

1.537 

0. 1841 

0.2576 

1600.0 

1500.0 

1.142 

590.0 

0.342 

273.0 

380.8 

1.643 

0. 1991 

0.2708 

192  9.0 

2000.0 

1.519 

783.0 

0.256 

376.2 

519.7 

1.723 

0.2128 

0.2841 

2201.0 

2500.0 

1.395 

976.0 

0.204 

485.3 

664.3 

1.788 

0.2226 

0.2937 

2442.0 

30  00.0 

2.271 

1170.0 

0.170 

598.4 

812.9 

1.842 

0.2294 

0.3004 

2661.0 

3500.0 

2.64  7 

1360.0 

0.  146 

714.4 

964.4 

1.889 

0.2341 

0.3051 

2864.0 

THO-PHASE  BOUNDARY 


510    P3IA    ISOBAR 


THERHOPHYSICAL    PROPERTIES    OF    NITROGEN 


TEMPERATURE    DENSITT 
OEG.     R  LB/CU    FT 


1/CDH/Ol/)  V(OP/DU>r     -V(OP/OV> 

BTU/Lfl         PSIA-CU    FT/BTU       PSIA 


[M/ari/f  THERMAL  VISCOSITY 

P     CONDUCTIVITY 
1/OEG.     R       3TU/FT-HR-R    L8/FT-SEC 


THERMAL  DIELECTRIC 

OIFFUSIVITY       CONSTANT 
SQ    FT/HR 


130.0 

53.63 

198.0 

16.4 

93900.0 

0 

.00240 

0 

.0923 

18.0 

0 

.00363 

1.46173 

3.32 

125.0 

52.98 

169.0 

15.0 

60100.0 

0 

.00353 

0 

.0893 

15.5 

0 

.00352 

1.45543 

3.00 

130.0 

52.29 

160.0 

14.1 

69700.0 

0 

00367 

0 

.0863 

13.6 

0 

.00343 

1.44889 

2.77 

135.0 

51.58 

173.0 

13.3 

61000 .0 

0 

00280 

0 

.0632 

13.5 

0 

.00334 

1.44210 

2.61 

140.0 

5  0.81. 

164.0 

12.6 

53700.0 

0 

00294 

0 

.0802 

11.5 

0 

.00327 

1.43510 

2.50 

11.5.0 

50.08 

157.0 

13.1 

47400.0 

0 

00306 

0 

.0773 

10.5 

a 

.00319 

1.42788 

2.36 

150.0 

1.9.30 

150.0 

11.5 

42000.0 

0 

00323 

0 

.0743 

9.63 

0 

.00310 

1.43045 

2.27 

155.0 

1(8.<(9 

144.0 

11.0 

37100.0 

0 

00339 

0 

.0714 

8.93 

a 

.00302 

1.41281 

2.20 

160.0 

1(7.66 

138.0 

10.5 

33800.0 

0 

00356 

0 

.0686 

8.26 

0 

.0  0292 

1.40495 

2.13 

165.0 

1.6.79 

133.0 

10.0 

28900.0 

0 

00375 

0 

.0657 

7.64 

0 

.00283 

1.39685 

2.08 

170.0 

1.5.90 

137.0 

9.53 

25300  .0 

0 

00397 

0 

.0630 

7.06 

0 

.00373 

1.33848 

2.0  3 

175.0 

1(1(.97 

121.0 

9.07 

22100.0 

0 

00422 

0 

.0602 

6.52 

0 

.00262 

1.37983 

1.99 

180.0 

1.1. .  00 

116.0 

8.62 

19100.0 

0 

00451 

0 

.0575 

6.01 

0 

.00251 

1.37081 

1.96 

165.0 

1(2.99 

11O.0 

8.17 

16400.0 

0 

00485 

0 

.0548 

5.52 

0 

.00239 

1.36140 

1.93 

190.0 

1(1.91 

104.0 

7.73 

13900 .0 

0 

00526 

0 

.0520 

5.06 

0 

.00227 

1.35153 

1.92 

300.0 

39.55 

91.7 

6.65 

9430.0 

0 

00644 

0 

.0466 

4.20 

0 

.00199 

1.33988 

1.92 

305.0 

36.22 

85.0 

6.39 

7460.0 

0 

00735 

0 

.0439 

3.78 

0 

.00184 

1.31774 

1.94 

310.0 

36.  72 

77.6 

5.92 

5630.0 

0 

00863 

0 

.0411 

3.38 

0 

.0016  6 

1.30435 

1.99 

215.0 

31.. 99 

69.3 

5.40 

3920.0 

0 

0109 

0 

.0383 

3.96 

0 

.00145 

1.28869 

2.10 

320.0 

32.82 

59.4 

4.61 

2330.0 

0 

0154 

0 

.0357 

3.52 

0 

.00118 

1.26933 

2.33 

335.0 

39.1(8 

46.2 

4.00 

855.0 

0 

0322 

0 

.0333 

1.98 

0 

.000757 

1.33998 

3.30 

230.0 

13.39 

29.6 

2.52 

87.1 

0 

0977 

0 

.0216 

0.878 

0 

.000553 

1.10  456 

4.33 

235.0 

10.39 

33.1 

2.52 

195.0 

0 

0315 

0 

.0155 

0.811 

0 

.00143 

1.08047 

1.96 

240.0 

9.162 

35.9 

2.51 

351.0 

0 

0306 

0 

0136 

0.794 

0 

.00203 

1.07074 

1.54 

245.0 

8.375 

38.5 

2.51 

289.0 

0 

0158 

0 

.0129 

0.788 

0 

.00253 

1.06453 

1.34 

250.0 

7.796 

40.8 

2.51 

317.0 

0 

0131 

0 

.0123 

0.787 

0 

.  0  0  29  7 

1.05997 

1.22 

255.0 

7.339 

43.0 

2.50 

339.0 

0 

0112 

0 

.0120 

0.786 

0 

.00  337 

1.05639 

1.15 

260.0 

6.962 

45.1 

2.50 

357.0 

0 

00993 

0 

0117 

0.792 

0 

.00376 

1.05343 

1.09 

365.0 

6.61.1 

47.1 

2.49 

372.0 

0 

00895 

0 

.0116 

0.797 

0 

.00413 

1.05093 

1.05 

270.0 

6.361. 

49.1 

2.48 

385.0 

0 

00817 

0 

0114 

0.802 

0 

.00448 

1.04876 

1.01 

275.0 

6.119 

51.0 

2.48 

396.0 

0 

00755 

0 

.0114 

0.809 

0 

.00483 

1.04685 

0.985 

380.0 

5.90  0 

53.8 

3.47 

406.0 

0 

00702 

0 

0113 

0.815 

0 

0  0  518 

1.04515 

0.961 

335.0 

5.  703 

54.6 

3.47 

414.0 

0 

00659 

0 

.0113 

0.83  3 

0 

00552 

1.04362 

0.941 

390.0 

5.523 

56.4 

3.46 

421.0 

0 

00621 

0 

0113 

0.830 

0 

0  0  586 

1.04223 

0.923 

395.0 

5.359 

58.3 

2.46 

428.0 

0 

00588 

0 

0114 

0.838 

0 

00620 

1.04095 

0.908 

300.0 

5.208 

59.9 

2.45 

434.0 

0 

00559 

0 

0114 

0.846 

0 

00654 

1.03978 

0.894 

310.0 

4.937 

63.3 

2.44 

444.0 

0 

00511 

0 

.0115 

0.862 

0 

00722 

1.03766 

0.871 

330.0 

it. 700 

66.6 

2.43 

453.0 

0 

00472 

0 

0117 

0.879 

0 

0  0  790 

1.03585 

0.852 

330.0 

Aj.<|91 

69.8 

2.42 

460.0 

0 

00439 

0 

0118 

0.89  7 

0 

00859 

1.0  342  4 

0.837 

340.0 

K.305 

73.0 

2.41 

466.0 

0 

00412 

0 

0120 

0.914 

0 

00938 

1.03260 

0.824 

350.0 

4.136 

76.1 

2.40 

472.0 

0 

00388 

0 

.0122 

0.932 

0 

0100 

1.03150 

0.313 

360.0 

3.983 

79.3 

2.40 

476.0 

0 

00367 

0 

0124 

0.95  0 

0 

0107 

1.03032 

0.804 

370.0 

3.81.3 

83.3 

3.39 

46  0.0 

0 

00343 

0 

.0126 

0.968 

0 

0114 

1.03934 

0.796 

360.0 

3.7H 

85.3 

3.36 

4S4.0 

0 

00333 

II 

0128 

0.986 

0 

0131 

1.0  282  5 

0.790 

390.0 

3.595 

88.3 

3.37 

487.0 

0 

00313 

0 

0130 

l.OO 

0 

0128 

1.02734 

0.784 

1.00.0 

3.484 

91.2 

3.37 

490.0 

0 

00306 

0 

0132 

1.02 

0 

0135 

1.02649 

0.779 

1.10.0 

3.381 

94.2 

3.36 

492.0 

0 

00294 

0 

0134 

1.04 

0 

.0143 

1.02570 

0.774 

1.20.0 

3.285 

97.1 

3.35 

495.0 

0 

00283 

0 

0136 

1.  06 

0 

0150 

1.02496 

0.770 

1(30.0 

3.195 

100.0 

2.35 

497.0 

0 

00273 

0 

0138 

1.07 

0 

0158 

1.02427 

0.767 

1.1.O.O 

3.110 

103.0 

2.34 

496.0 

0 

00264 

0 

0140 

1.09 

0 

0166 

1.02362 

0.763 

1*50.0 

3.031 

106.0 

2.34 

500  .0 

0 

00256 

0 

0143 

1.11 

0 

0173 

1.02301 

0.760 

1.60.0 

2.955 

109.0 

2.33 

502.0 

0 

00246 

0 

0144 

1.13 

0 

0181 

1.02244 

0.758 

1.70.0 

3.884 

111.0 

2.33 

503.0 

0 

00240 

a 

0146 

1.14 

0 

0189 

1.02189 

0.7  55 

1(80.0 

3.617 

114.0 

2.32 

504.0 

0 

00234 

0 

0143 

1.  16 

0 

0197 

1.02137 

0.753 

1(90.0 

3.752 

117.0 

2.32 

505.0 

0 

00227 

0 

0150 

1.18 

0 

0305 

1.02088 

0.751 

500.0 

2.691 

120.0 

2.32 

506.0 

0 

00221 

0 

0152 

1.20 

0 

0313 

1.02042 

0.749 

510.0 

2.633 

123.0 

2.31 

507.0 

0 

00215 

0 

0154 

1.21 

0 

0223 

1.01997 

0.7  47 

520.0 

2.578 

125.0 

2.31 

508.0 

0 

00210 

0 

0156 

1.23 

0 

0230 

1.0  195  5 

0.746 

530.0 

2.535 

128.0 

2.30 

509.0 

0 

00205 

0 

0153 

1.25 

0 

0239 

1.01914 

0.744 

51.0.0 

2. 474 

131.0 

3.30 

510.0 

0 

00200 

0 

016  0 

1.36 

0 

0247 

1.01876 

0.743 

550.0 

2.426 

134.0 

2.30 

510.0 

0 

00196 

0 

0162 

1.28 

0 

0256 

1.01839 

0.?41 

560.0 

3.373 

136.0 

2.29 

511.0 

0 

00191 

0 

0164 

1.29 

0 

0365 

1.01303 

0.740 

570.0 

2.335 

139.0 

2.29 

511.0 

0 

00187 

0 

0166 

1.31 

0 

0273 

1.01769 

0.739 

580.0 

2.292 

143.0 

2.29 

512.0 

0 

00183 

0 

0168 

1.33 

0 

0283 

1.01737 

0.738 

590.0 

3.251 

144.0 

3.38 

512.0 

0 

00180 

0 

0170 

1.34 

0 

0291 

1.01705 

0.737 

600.0 

2.211 

147.0 

2.28 

513.0 

0 

00176 

0 

0172 

1.36 

0 

0301 

1.01675 

0.7  36 

700.0 

1.883 

174.0 

2.25 

516.0 

0 

00147 

0 

0192 

1.51 

0 

0397 

1.01425 

0.728 

800.0 

1.642 

301.0 

2.22 

517.0 

0 

00127 

0 

0211 

1.65 

0 

0503 

1.01242 

0.723 

900.0 

1.45  8 

229.0 

2.19 

518.0 

0 

00112 

0 

0339 

1.79 

0 

0614 

1.01102 

0.720 

1000.0 

1.  311 

257.0 

2.15 

516.0 

0 

00100 

0 

0343 

1.92 

0 

0735 

1.0  0991 

0.717 

1500.0 

0.3756 

409.0 

1.96 

517.0 

0 

000662 

2000.0 

0.6583 

573.0 

1.83 

516.0 

0 

00  0436 

2500.0 

0.5376 

740.0 

1.74 

515.0 

0 

000337 

3000.0 

0.4403 

908.0 

1.68 

514.0 

0 

000331 

3500.0 

0.3778 

1070.0 

1.65 

513.0 

0 

000234 

TUO-PHASE    30UNDARY 


THERMODYNAMIC    PROPERTIES    OF    NITROGEN 


520    PSIA    ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 
DERIVATIVE 

ISOCHORE 

DERIVATIVE 

INTERNAL 
ENERGY 

ENTHALPY 

ENTROPY 

CV 

CP 

VELOCITY 
OF    SOUND 

DEC    R 

CU    FT/.B 

CU    FT-PSIA/LB 

PSIA/R 

BTU/LB 

BTU/L9 

BTU/L8-R 

BTU    /    LB    -R 

FT/SEC 

120.0 

0.01364 

1730.0 

223.0 

-62.20 

-60.40 

0.6015 

0.2535 

0.4742 

3  87  7.0 

125.0 

0.01887 

1510.0 

203.0 

-59.84 

-58.02 

0.6210 

0.2551 

0.4791 

3630.0 

130.0 

0.01912 

1330.0 

188.0 

-57.46 

-55.62 

0.6398 

0. 2533 

0.4813 

3428.0 

135.0 

0.01933 

1190.0 

171.0 

-55.08 

-53.21 

0.6580 

0.2500 

0.4824 

3255.0 

11.0.0 

0.01966 

1060.0 

158.0 

-52.69 

-50.79 

0.6756 

0.2462 

0.4831 

3102.0 

its.o 

0.01995 

919.0 

146.0 

-50.30 

-48.38 

0.6925 

0.2425 

0.4841 

2963.0 

150.0 

0.02029 

853.0 

136.0 

-47.91 

-45.95 

0.7090 

0.2391 

0.4856 

2833.0 

155.0 

0.02062 

767.0 

126.0 

-45.50 

-43.52 

0.7249 

0.2362 

0.4881 

2711.0 

160.0 

0.02098 

690.0 

117.0 

-43.09 

-41.07 

0.7405 

0.2336 

0.4917 

2594.0 

165.0 

0.02136 

619.0 

108.0 

-40.66 

-39.60 

0.7557 

0.2315 

0.4965 

2480.0 

170.0 

0.02173 

551.. 0 

101.0 

-38.20 

-36.10 

0.7706 

0.2298 

0.5027 

2369.0 

175.0 

0.02223 

493.0 

93.2 

-35.71 

-33.57 

0.7653 

0.2283 

0.5106 

2260.0 

180.0 

0.02271 

1.36.0 

86.2 

-33.18 

-30.99 

0.7993 

0.2271 

0.5202 

2151.0 

185.0 

0.02325 

383.0 

79.5 

-30.60 

-28.36 

0.8142 

0.2261 

0.5321 

2043.0 

190.0 

0.0238". 

333.0 

73.2 

-27.96 

-25.67 

0.8286 

0.2254 

0.5468 

193  5.0 

200. 0 

0.02526 

241.0 

61.0 

-22.44 

-20.01 

0.8576 

0.2245 

0.5893 

1711.0 

205.0 

0.02613 

198.0 

55.0 

-19.50 

-16.98 

0.8725 

0.2244 

0.6219 

1593.0 

210.0 

0.02718 

156.0 

49.1 

-16.38 

-13.76 

0.8881 

0.2247 

0.6694 

1466.0 

215.0 

0.02851 

115.0 

43.0 

-12.99 

-10.24 

0.3046 

0.2256 

0.7462 

1327.0 

220.0 

0.03031. 

74.1 

36.4 

-9.114 

-5.192 

0.9233 

0.2277 

0.8973 

116  3.0 

225.0 

0.03355 

32.9 

28.3 

-4.035 

-0.8053 

0.9475 

0.2332 

1.377 

948.4 

230.0 

0.061.90 

3.73 

10.1 

14.87 

21.12 

1.043 

0.2573 

5.161 

58  8.8 

235.0 

0.09131 

16.7 

6.55 

22.77 

31.56 

1.086 

0.2366 

1.166 

618.0 

2  ".0.0 

0.101.8 

25.8 

5.44 

26.16 

36.26 

1.108 

0.2260 

0.7862 

644.4 

245.0 

0.1153 

33.1 

4.77 

26.66 

39.77 

1.123 

0.2186 

0.6337 

666.3 

250.0 

0.121.3 

39.5 

4.31 

30.74 

42.71 

1.135 

0.2130 

0.5493 

686.6 

255.0 

0.1323 

45.1 

3.95 

32.57 

45.31 

1.145 

0.2086 

0.4950 

704.5 

260.0 

0.1397 

50.3 

3.67 

34.23 

47.68 

1.154 

0.2051 

0.4570 

72  0.9 

265.0 

0.11.66 

55.2 

3.44 

35.78 

49.89 

1.163 

0.2021 

0.4287 

73  6.3 

270.0 

0.1531 

59.7 

3.25 

37.23 

51.98 

1.170 

0.1996 

0.4069 

750.7 

275.0 

0.1594 

63.9 

3.08 

38.62 

53.97 

1.178 

0.1975 

0.3894 

764.4 

280.0 

0.1651. 

68.0 

2.93 

39.95 

55.88 

1.185 

0. 1957 

0.3752 

777.4 

285.0 

0.1712 

71.9 

2.81 

41.24 

57.73 

1.191 

0.1941 

0.3634 

789.8 

290.0 

0.1768 

75.7 

2.69 

42.49 

53.52 

1.197 

0.1927 

0.3534 

801.8 

295.0 

0.1823 

79.3 

2.59 

43.71 

61.26 

1.203 

0.1915 

0.3448 

813.3 

300.0 

0.1877 

82.8 

2.49 

44.89 

62.97 

1.209 

0. 1904 

0.3374 

82  4.5 

310.0 

0.1981 

89.5 

2.33 

47.20 

66.28 

1.220 

0.1886 

0.3253 

845.7 

320.0 

0.2081 

95.9 

2.19 

49.44 

69.48 

1.230 

0. 1872 

0.3157 

86  5.8 

330.0 

0.2179 

102.0 

2.07 

51.62 

72.60 

1.240 

0.1660 

0.3080 

885.0 

3">0.0 

0.2271. 

108.0 

1.97 

53.75 

75.65 

1.249 

0.1850 

0.3017 

90  3.3 

■350.0 

0.2368 

114.0 

1.87 

55.84 

78.64 

1.257 

0.1842 

0.2965 

92  0.9 

360.0 

0.21.59 

119.0 

1.79 

57.90 

81.53 

1.266 

0.1836 

0.2920 

93  7.8 

370.0 

0.251.9 

125.0 

1.72 

59.93 

84.48 

1.274 

0.1830 

0.2882 

954.2 

380.0 

0.2636 

130.0 

1.65 

61.94 

8  7.35 

1.281 

0.1825 

0.2850 

97  0.1 

390.0 

0.2726 

135.0 

1.59 

63.93 

90.18 

1.289 

0.1821 

0.2821 

98  5.5 

1.00.0 

0.2813 

140.0 

1.53 

65.90 

92.99 

1.296 

0.1817 

0.2796 

1001.0 

1.10.0 

0.2899 

145.0 

1.48 

67.86 

95.77 

1.303 

0.1314 

0.2774 

1015.0 

1.20.0 

0.2981. 

150.0 

1.43 

69.81 

93.54 

1.309 

0.1811 

0.2754 

1029.0 

1.30.0 

0.3068 

155.0 

1.39 

71.74 

101.3 

1.316 

0.1808 

0.2736 

1043.0 

1*1.0.0 

0.3152 

160.0 

1.34 

73.66 

104.0 

1.322 

0.1806 

0.2721 

105  7.0 

1.50.0 

0.3235 

165.0 

1.31 

75.57 

106.7 

1.328 

0.1804 

0.2706 

1070.0 

1.60.0 

0.3317 

170.0 

1.27 

77.48 

109.4 

1.334 

0.1803 

0.2693 

1084.0 

1.70.0 

0.3400 

174.0 

1.24 

79.37 

112.1 

1.340 

0. 1601 

0.2681 

1097.0 

1.80.0 

0.31.81 

179.0 

1.20 

81.26 

114.8 

1.346 

0.1800 

0.2671 

1109.0 

1.90.0 

0.3563 

184.0 

1.17 

83.15 

117.5 

1.351 

0.1798 

0.2661 

1122.0 

500.0 

0.361.3 

188.0 

1.14 

85.02 

120.1 

1.356 

0.1797 

0.2652 

1134.0 

510.0 

0.3724 

193.0 

1.12 

86.90 

122.8 

1.362 

0.1796 

0.2644 

1146.0 

520.0 

0.3801. 

197.0 

1.09 

88.76 

125.4 

1.367 

0.1795 

0.2636 

1158.0 

530.0 

0.388". 

202.0 

1.07 

90.63 

123.0 

1.372 

0.1795 

0.2629 

1170.0 

540.0 

0.3961. 

206.0 

1.04 

92.49 

130.7 

1.377 

0.1794 

0.2622 

1181.0 

550.0 

0.401.3 

210.0 

1.02 

94.34 

133.3 

1.331 

0.1793 

0.2616 

1192.0 

560.0 

0.1.122 

215.0 

1.00 

96.19 

135.9 

1.386 

0.1793 

0.2611 

1204.0 

570.0 

0.1.201 

219.0 

0.976 

98.04 

138.5 

1.391 

0.1793 

0.2606 

1215.0 

580.0 

0.1.230 

223.0 

0.95  8 

99.9 

141.1 

1.395 

0.1792 

0. 2601 

1226.0 

590.0 

0.1.358 

228.0 

0.94  0 

101.7 

143.7 

1.400 

0.1792 

0.2596 

1237.0 

600.0 

0.11.36 

232.0 

0.92  2 

103.6 

146.3 

1.404 

0.1792 

0.2592 

124  7.0 

700.0 

0.5211 

274.0 

0.775 

121.9 

172.1 

1.444 

0.1794 

0.2566 

134  8.0 

800.0 

0.5971. 

315.0 

0.67  0 

140.1 

197.7 

1.478 

0.1804 

0.2558 

1439.0 

900.0 

0.6730 

355.0 

0.591 

158.5 

223.3 

1.508 

0.1820 

0.2562 

1523.0 

1000.0 

0.71.31 

395.0 

0.529 

176.9 

243.9 

1.535 

0. 1842 

0.2576 

1601.0 

1500.0 

1.120 

591.0 

0.349 

273.0 

380.9 

1.642 

0.1991 

0.2709 

1930.0 

2000.0 

1.190 

784.0 

0.261 

376.2 

519.7 

1.722 

0.2128 

0.2841 

2202.0 

25  0  0.0 

1.859 

976.0 

0.208 

485.3 

664.3 

1.786 

0.2226 

0.2937 

2442.0 

3000.0 

2.228 

1170.0 

0.173 

593.4 

312.9 

1.841 

0.2294 

0.3004 

2662.0 

3500.0 

2.596 

1360.0 

0.149 

714.4 

964.4 

1.887 

0.2341 

0.3051 

2865.0 

THO-PHASE    BOUNDARY 


520   PSIA   isobar 


THESMOPHYSICAL     PROPERTIES    OF    NITROGEN 


TEMPERATURE     OENSITf 
DEG.    R         L3/CU   rT 


V1DH/OK)  «(0?/OUI        -VCOP/OV) 

BTU/LB  PSIA-CU    FT/6TU       PSIA 


<dv/oti/i/       thermal       viscosity 

p    conductivity 
1/deg.  r     btu/ft-hr-r  l6/ft-sec 

X    10 


120 

0 

53 

61. 

125 

.0 

52 

.98 

130 

0 

52 

30 

135 

0 

51 

59 

ltl 

0 

50 

85 

1<»5 

0 

50 

10 

150 

.0 

".9 

31 

155 

0 

1.8 

50 

160 

0 

U7 

67 

165 

0 

1.6 

81 

170 

0 

■•5 

92 

175 

0 

Ut* 

99 

ISO 

.0 

»* 

02 

165 

0 

1.3 

01 

190 

0 

1.1 

91. 

200 

0 

39 

59 

205 

0 

38 

27 

210 

0 

36 

79 

215 

a 

35 

08 

?ec 

0 

32 

95 

225 

0 

29 

80 

230 

0 

15 

••1 

235 

0 

10 

95 

2<>0 

a 

9 

538 

21.5 

0 

8 

671 

250 

0 

8 

01.6 

255 

0 

7 

558 

260 

0 

7 

158 

265 

0 

6 

821 

270 

0 

6 

530 

275 

0 

6 

271. 

280 

0 

6 

01.6 

28S 

0 

5 

81.1 

290 

0 

5 

655 

295 

0 

5 

1.85 

300 

0 

5 

328 

310 

0 

5 

01.8 

320 

0 

<> 

801. 

330 

0 

1. 

-,i  j 

31.0 

0 

A 

397 

350 

0 

k 

221. 

360 

0 

t» 

Jbo 

370 

0 

3 

923 

380 

0 

3 

791 

390 

0 

3 

669 

1.00 

0 

3 

555 

CIO 

0 

3 

1.50 

420 

0 

3 

352 

<>30 

0 

3 

259 

1.1.0 

0 

3 

173 

".50 

0 

3 

091 

1.60 

0 

3 

Oil. 

1.70 

0 

2 

91.2 

".80 

0 

2 

872 

1.90 

0 

2 

807 

500 

0 

2 

71.5 

510 

0 

2 

685 

520 

0 

2 

629 

530 

0 

2 

575 

51.0 

0 

2 

523 

550 

0 

2 

1.73 

560 

0 

2 

1.26 

570 

0 

2 

380 

580 

0 

2 

337 

590 

0 

2 

295 

198. 
190. 
181. 
172. 
161.. 
157. 
151. 


127.0 
121.0 
116.0 
110.0 
101.. 0 
92.1 
85.1. 


97.0 
100.0 
103.0 

106.0 
106.0 
111.0 
114.0 
117.0 
120.0 
122.0 
125.0 
128.0 
131.0 


171.. 
201. 
229. 
257. 


2.33 
2.33 
2.32 


1500.0 
2000.0 
2500.0 
3000.0 
35  0  0.0 


.3926 
.6711 
.5379 


908. 
1080. 


93100.0 
80200.0 
69600.0 
61100.0 
53800 .0 
1.7500.0 
1.2100.0 
37200.0 
32900  .0 
29000  .0 

251.00.0 

22200.0 

19200.0 

16500.0 

14000.0 

9530.0 

7560.0 

5730.0 

1.030.0 

21.1.0  .0 

980.0 
57.5 
183.0 
21.6.0 
287.0 
317.0 
3H.0 
360.0 
376.0 
390.0 


1.52.0 
1.61.0 
1.68.0 
1.75.0 

1.80.0 
1.85.0 
1.89.0 
1.93.0 
1.96.0 
1.99.0 
502.0 
501..  0 


510.0 
511.0 
513.0 
5H. 0 
515.0 
516.0 
517.0 
518.0 
519.0 
520.0 

520.0 
521.0 
522.0 
522.0 
523.0 
523.0 
526.0 
528.0 
528.0 
528.0 

527.0 
526.0 

525.0 
521..  0 
521..  0 


0.00233 
0.00253 
0.00266 
0. 00280 
0.00291. 
0.00303 
0.00323 
0.00335 
0.00355 
0.00371. 

0.00396 

0.001.20 

0.  001. t.3 

0.001.83 

0.00521. 

0.0061.0 

0.00728 

0.00857 

0.0107 

0.0149 


0. 0357 

0.0221 

0.0166 

0.0136 

0.0116 

0.0102 

0.00915 

0.00833 

0.00768 
0.00713 
0.00668 
0.00629 
0. 00595 
0.00565 
0.00516 
0.001.76 
0.0041.2 


0. 00390 
0.00369 
0.00351 
0. 00335 
0.0032D 
0.00307 
0.00295 
0.00281. 
0.00271. 
0.00265 

0.00256 
0.0021.8 
0.0021.1 
0.00231. 
0.00223 
0.00222 
0.00216 
0.00210 
0.00205 
0. 00201 

0.00196 
0.00192 
0.00187 
0.  00181. 
0. 00180 
0.00176 
0.0011.7 
0.00127 
0.00112 
0.00100 

0.000661 
0.0001.96 
0. 000337 
0.000331 
0.000281. 


0.0923 
0.0893 
0.0863 
0.0833 
0.0803 
0.0773 
0.071.1. 
0.0715 
0.0686 
0.0658 

0.0630 
0.0603 
0.0575 
0.051.8 
0.0521 
0.01.67 
0  .01.1.0 
0.01.12 
0.0381. 
0.0358 

0.0331. 
0.0265 
0.0163 
0.011.2 
0.0132 
0.0126 
0.0121 
0.0119 
0.0117 
0.0115 

0.0115 
0.0111. 
0.0111. 
0.0111. 
0.0111. 
0.0115 
0.0116 
0.0117 
0.0119 
0.0120 

0.0122 
0.0121. 
0.0126 
0.0128 
0.0130 
0.0132 
0.0131. 
0.0136 
0.0138 
0.011.0 


.011.8 
.0150 
.0152 
.0151. 
.0156 
.0158 
.0160 

.0162 
.0161. 
.0166 
.0168 
.0170 
.0172 
.0192 
.0211 
.0230 
.021.8 


18.0 


2.03 

0.91.1 

0.82  5 

0.803 

0.795 

0.792 

0.793 

0.79  6 

0.800 

0.806 

0.812 


0 

833 

0 

81.0 

0 

81.8 

0 

865 

0 

882 

0 

899 

0 

.916 

0 

931. 

0 

952 

0 

969 

0 

987 

1.79 
1.92 


THERMAL 

DIELECTRIC 

PRANOTL 

OIFFUSIKITY 

CONSTANT 

NUMBER 

SQ    FT/HR 

0  .  0  0  36  3 

1.1.6178 

3.33 

0.00352 

1.1.5550 

3.00 

0.0031.3 

1.1.1.396 

2.77 

0  .  0  0  33  5 

1.1.1.219 

2.61 

0  .  0  0  32  7 

1.1.3519 

2.50 

0.00319 

1.1.2798 

2.36 

0.00311 

1.1.2056 

2.27 

0.00302 

1.1.1293 

2.20 

0.00293 

1.40509 

2.13 

0  .  0  0  28  3 

1.39700 

2.08 

0.00273 

1.38865 

2.03 

0.00262 

1.38001 

1.99 

0.00251 

1.37102 

1.96 

0.0  0  21.0 

1.36165 

1.93 

0.00227 

1.35180 

1.92 

0.00200 

1.33026 

1.91 

0.00185 

1.31820 

.1.93 

0.00167 

1.  301.81. 

1.98 

0.0  011.7 

1.2891.8 

2.08 

0.00121 

1.27055 

2.30 

0.000811. 

1.21.281 

3.01 

0.000333 

1.12098 

6.60 

0.00128 

1.0  81.9  7 

2.12 

0.00190 

1.07372 

1.60 

0.0  0  21+0 

1.06686 

1.38 

0.0  0  281. 

1.06191. 

1.25 

0.00325 

1.05810 

1.16 

0.00363 

1.0  51.9  7 

1.1  0 

0  .  0  0  39  9 

1.05233 

1.06 

0.0  01.3  5 

1.05006 

1.02 

0.001.69 

1.01.807 

0.992 

0.00501. 

1.01.629 

0.968 

0.00537 

1.01.1.70 

0.91.7 

0.00571 

1.01.325 

0.929 

0.00605 

1.01.193 

0.313 

0.00638 

1.01.071 

0.898 

0.00705 

1.03851. 

0.871. 

0.00772 

1.03666 

0.855 

0.0081.0 

1.03500 

0.839 

0.00908 

1.03351 

0.8  26 

0.00977 

1.03218 

0.815 

0.0105 

1.03096 

0.806 

0.0112 

1.02986 

0.798 

0.0119 

1.02881. 

0.791 

0.0126 

1.02790 

0.785 

0.0133 

1.02703 

0.780 

0.011.0 

1.02623 

0.775 

0.011.7 

1.0251.7 

0.771 

0.0155 

1.021.76 

0.767 

0.0162 

1.021.10 

0.7  61. 

0.0170 

1.0231.8 

0.761 

0.0178 

1.02289 

0.758 

0.0185 

1.02233 

0.756 

0.0193 

1.02180 

0.751. 

0.0201 

1.02130 

0.751 

0.0209 

1.02082 

0.750 

0.0217 

1.02037 

0.71.8 

0.0226 

1.01991. 

0.71.6 

0.0  2  31. 

1.01952 

0.71.5 

0.021.2 

1.01913 

0.71.3 

0.0251 

1.01875 

0.71.2 

0.0260 

1.01839 

0.71.0 

0.0268 

1.0180  1. 

0.739 

0.0277 

1.01771 

0.738 

0.0286 

1.01739 

0.737 

0.0235 

1.01708 

0.7  36 

0.0390 

1.011.53 

0.728 

0.01.92 

1.01266 

0.723 

0.0603 

1.01123 

0.720 

0.0  7  21 

1.01010 

0.717 

THO-PHASE    30UNDARV 


i30    P3IA    IS03AK 


rHrRMOOYNAHIC    PROPERTIES    OF     NITROGEN 


DEG. 

120.0 
125.0 
130.0 
135.0 

1  <.o.o 

1»5.0 
150.0 
155.0 
160.0 
165.0 

170.0 
175.0 
160.0 
165.0 
190.0 
200.0 
205.0 
210.0 
215.0 
220.0 

225.0 
230.0 
235.0 
2k0.0 
21.5.0 
250.0 
255.0 
260.0 
265.0 
270.0 

275.0 

260.0 
285.0 
290.0 
295.0 
300.0 
310.0 
320.0 
330.0 
3  40.0 


360. 
370. 
360. 
390. 
kOO. 


1.50.0 
1.60.0 
1.70.0 
1.80.0 
1.90.0 
500.0 
510.0 
520.0 
530.0 


550.0 
560.0 
570.0 
560.0 
590.0 
600.0 
700.0 
800.0 
500.0 
1000.0 

1500.0 
2000.0 
2500.0 
3000.0 
3500.0 


JOLJHE 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENT3AL°Y 

DERIVATIVE 

DERIVATIVE 

ENERGY 

CU    FT/.d 

CU    FT-PSIA/LE 

PSIA/K 

■3TU/L6 

6T J/L3 

0.  01361. 

171.0.0 

223.0 

-62.21 

-61. 36 

0.01387 

1520.0 

201.0 

-59. t>5 

-58.00 

0.01912 

131.0.0 

166.0 

-57.-7 

-55.60 

0.01 333 

1190.0 

171.0 

-55.03 

-53.13 

0.01363 

1060.0 

153.0 

-52.70 

-51.77 

0.01393 

951.0 

11.6.0 

-50.32 

-1.3.36 

0.02027 

855.0 

136.0 

-1.7.92 

-1.5.93 

D .021ol 

769.0 

126.0 

-1.5.52 

-1.3.50 

0.02097 

652.0 

117.0 

-1.3.11 

-1.1.15 

0.02133 

621.0 

109.0 

-1.0.65 

-33.59 

0.02177 

555.0 

101.0 

-38.23 

-36.13 

0.02222 

1.95.0 

93.3 

-35.71. 

-33.55 

0.02270 

1.38.0 

86.3 

-33.21 

-30.39 

0.02321. 

365.0 

79.7 

-30.61. 

-23.36 

0.02382 

335.0 

73.3 

-28.01 

-25.5? 

0.02523 

21.3.0 

61.2 

-22.50 

-20.02 

0.02610 

200.0 

55.3 

-19.57 

-1/.11 

0.02711, 

158.0 

1.3.3 

-16.1.7 

-13.81 

0.03022 

0.03323 
0.0527k 
0. 08o30 
0.1006 
0.1111. 
0.  1201. 


0.1555 
0.1611. 
0.1672 
0.1726 
0.17d2 
0.1835 
0.1933 
0.2037 
0.2133 
0.2227 

0.2319 
0.21.09 
0  .21.98 
0.2536 
0.2672 
0.2757 
0.261.2 
0.2926 
0.3009 
0.3031 

0.3173 
0.325k 
0 .3335 
0.3A15 
0.31.35 
0.  3571. 
0.3653 
0.3732 
0.3811 
0.3B89 

0.3967 
O.k0k5 
0.1.122 
0  .1.199 
0.1.276 
0.1.353 
0.5113 
0.5663 
0.6605 
0.73-.2 


1C3.0 
168.0 
193.0 
197.0 
202.0 
206.0 


210.0 
215.0 
219.0 


315. 
356. 
356. 


976.0 
1170.0 
1360.0 


.959 
.91.0 
.791 


1.51.0 

0.356 
0.266 
0.212 
0.  177 
0.151 


-13.10 
-9.283 

-k.338 

10.1k 

21.77 

25.53 

28.17 

30.33 

32.21 

33.92 

35. k5 

36.97 

38.38 


51 

.k7 

53 

.61 

55. 

.71 

57 

,78 

59 

,82 

61 

,8k 

81.15 
83.08 
ak. 96 
86.83 
36.70 
90.56 


101. 
103. 
121. 
IkO. 


5i.6k 
55.57 
57. kk 
59.25 

61.01 
62.72 
66.06 
63.25 
72. kl 


73. k3 
81.k3 
8k.  3k 
87.21 
91.05 
92.37 


.66 


93. 


117, 

,k 

120, 

,0 

122, 

,7 

125, 

3 

123, 

,0 

130. 

,6 

133.2 
133.3 
133.  k 
lkl.l 
lkS.6 
lk6.2 
172.0 
197.= 
223.2 
2k3.  3 

383.9 


ENTROPY 

■TTU/LB-R 

0.601-. 
0.62G9 
0.6397 
0.6579 
0.6755 
0.692k 
0.7069 
0.72k0 
0.7k0k 
0.7555 

0.770k 
0.7851 
0.7996 
O.BlkO 
0.826k 
0.8573 
0.3722 
0.3876 
0.90kl 
0.9225 

0.9k53 


1.175 
1.182 
1.189 
1.195 
1.201 
1.207 
1.218 
1.228 
1.236 
1.2k? 

1.256 
1.26k 
1.272 
1.260 
1.287 
1.29k 
1.301 
1.308 
1.31k 
1.321 

1.327 
1.333 
1.338 
I.3kk 
1.350 
1.355 
1.360 
1.365 
1.370 
1.375 

1.360 
1.365 
1.365 
1.39k 
1.396 
l.k03 
l.kk2 
l.k77 
1.507 
1.53k 

1.6kl 
1.720 
1.785 
1.835 


cv 

CP 

VELOCITY 
OF    SOUND 

3TU    /    L3    -1 

{ 

FT/SEC 

0 

.2538 

0 

.k?i.O 

3677.0 

0 

.2553 

0 

.k789 

3630.0 

0 

.2535 

0 

.k612 

3k28.0 

0 

.2502 

0 

.k822 

3256.1 

0 

.2k6k 

0 

,ko29 

3103.0 

0 

.  ?k27 

0 

.  k639 

296k. 0 

0 

.2393 

0 

.k85k 

2635.0 

0 

.2363 

0 

.k879 

2713.0 

0 

.2338 

0 

,k91k 

2596.0 

n 

.2316 

0 

■  k962 

2k32.0 

0, 

.2299 

0 

.5023 

2371.0 

0 

,226k 

0 

.5100 

2262.1 

a, 

,2272 

0 

.5196 

215k. 0 

0, 

.2262 

0 

.5313 

20k?. 0 

0 

.  ?25k 

0 

.5k58 

1939.0 

0, 

.22k5 

0 

.5875 

1716.0 

a, 

.  22kk 

0 

.619k 

1599.0 

0, 

.22k7 

0 

.6653 

lk?3.0 

0, 

.2255 

0 

.7388 

1336.0 

0, 

.2275 

0 

.e795 

1176.0 

0, 

,232k 

1 

.290 

969.7 

0, 

,2588 

6 

,k27 

608.0 

0, 

,2396 

1 

.328 

615.2 

0, 

,2279 

0 

,8333 

61.2.1 

0. 

,2200 

0 

.661k 

66k. 3 

0, 

,  21kl 

0 

.5668 

635.0 

0, 

,  3035 

0 

,507k 

703.1 

0, 

,2058 

0. 

,k663 

719.7 

0, 

,2028 

0. 

,k360 

735.2 

0, 

,2002 

0. 

.kl28 

7k9.3 

0, 

,1980 

0. 

,39kk 

763.6 

0. 

,1961 

0, 

,379k 

776.7 

0. 

,19k5 

0. 

,3670 

789.2 

0. 

,1931 

0, 

,3565 

801.3 

0, 

,1918 

0, 

,3k76 

812.9 

0. 

,1907 

0, 

,3399 

82k. t 

0. 

1689 

0, 

,3273 

8k5.5 

0, 

,187k 

0. 

,317k 

86  5.7 

0, 

1862 

0, 

,3095 

88k. 9 

0, 

.1852 

0, 

,3030 

903.3 

0.18kk 
0.1637 
0.1831 
0.  1826 
0.1822 
0.1618 
0.1315 
0.1812 
0.1609 
0. 1807 

0.1805 
0. 1803 
0.  1302 
0. 1800 
0.1799 
0.1798 
0.1737 
0.1796 
0.1795 
0.179k 

0.173k 
0. 1793 
0.1793 
0.  1793 
0.1732 
0. 1732 
0. 179k 
0. 180k 
0.  1820 
0. I8k2 

0.1991 
0.2128 
0.2226 
0.223k 
C.23kl 


1.2976 

92  0 

.9 

0.2330 

937 

.9 

0.2891 

95  k 

,k 

0.2858 

97  0 

,3 

0.2823 

98  5, 

.8 

0.2303 

1001 

.0 

0.2780 

1015, 

,0 

0.2760 

1030 

.0 

0.27k2 

lOkk 

.0 

0.2725 

1057 

,0 

0.2711 

1071, 

.0 

0.2697 

108k 

.0 

0.2685 

1097, 

.0 

0.267k 

1110, 

.0 

0.266k 

1122. 

.0 

0.2655 

113k, 

.0 

0.26k7 

llk6 

,0 

0.2639 

115  3. 

.0 

0.2o32 

1170. 

,0 

0.2625 

1132, 

,0 

0.2619 

119  3, 

,0 

0.2613 

120k, 

,0 

0.2608 

1215, 

,0 

0.2603 

1226, 

,0 

0.2599 

1237, 

,0 

0.259k 

12k8. 

,0 

0.2567 

13k8. 

.0 

0.2559 

lkkO, 

.0 

0.2563 

1523, 

.0 

0.2577 

1601, 

.0 

0.2709 

1930, 

a 

0.2dkl 

2202. 

0 

0.2937 

2kk3, 

a 

0.300k 

2662, 

0 

0.3051 

2  865. 

0 

TrfO-PHA3E    JOUNOA-iY 


530    PSI«    ISOBAR 


THERMOPHYSICAL     PROPERTIES    OF    NIT*OSEN 


TEMPERATURE    DENSITY  \l  lOH/<H)g  VIOP/OUly     -V<OP/DV>T 

DEC.     R         L8/CU    FT  BTU/LB         PSIA-CU    FT/BTU       PSIA 


(CW/OTL/V  THERMAL  VISCOSITY 

CONDUCTIVITY 
1/OEG.     R       8TU/FT-HR-R    LB/FT-SEC 
X    10' 


THERMAL         DIELECTRIC 
OIFFUSII/ITY       CONSTANT 
SQ    FT/HR 


PRANOTL 
NUMBER 


120.0 

5  3.64 

198.0 

16.4 

93200.0 

0 

00239 

0.0923 

18.0 

0.00363 

1.46164 

3.33 

125.0 

52.99 

190.0 

15.0 

80400 .0 

0 

00252 

0.0893 

15.6 

0.00352 

1.45556 

3.01 

130.0 

52.31 

181.0 

14.0 

69900.0 

0 

00266 

0.0863 

13.8 

0.00343 

1.44903 

2.77 

135.0 

51.60 

172.0 

13.3 

61200.0 

0 

00280 

0.0833 

12.5 

0. 00335 

1.44227 

2.61 

140.0 

5  0.86 

165.0 

12.6 

53900.0 

0 

00293 

0.0803 

11.5 

0.00327 

1.43528 

2.50 

145.0 

50.11 

157.0 

12.0 

47600.0 

0 

00307 

0.0774 

10.5 

0.00319 

1.42808 

2.37 

150.0 

49.32 

151.0 

11.5 

42200.0 

0 

00322 

0.0744 

9.66 

0.00311 

1.42067 

2.27 

155.0 

48.52 

145.0 

11.0 

37300.0 

0 

00338 

0.0715 

8.95 

0.00302 

1.41306 

2.20 

160.0 

47.69 

139.0 

10.5 

33000.0 

D 

00355 

0.0687 

8.29 

0.00293 

1.40522 

2.13 

165.0 

46.83 

133.0 

10.0 

29100.0 

0 

00373 

0.0659 

7.67 

0.00283 

1.39715 

2.08 

170.0 

45.94 

127.0 

9.54 

25500.0 

0 

00395 

0.0631 

7.0.9 

0.00273 

1.33882 

2.03 

175.0 

45.01 

122.0 

9.03 

22300.0 

0 

00419 

0.0603 

6.54 

0.00263 

1.38020 

1.99 

180.0 

44.05 

116.0 

8.63 

19300.0 

0 

00443 

0.0576 

6.03 

0.00252 

1.37124 

1.96 

185.0 

43.04 

110.0 

B.19 

16600.0 

0 

00481 

0.0549 

5.54 

0  .  0  0  24  0 

1.36189 

1.93 

190.0 

41.97 

105.0 

7.75 

14100.0 

0 

00521 

0.0522 

5.09 

0.00228 

1.35208 

1.91 

200.0 

39.63 

92.5 

6.67 

9630.0 

0 

00635 

0.0468 

4.22 

0.00201 

1.33064 

1.91 

205.0 

3  8.32 

85.6 

6.43 

7660.0 

0 

00721 

0.0  441 

3.81 

0.00186 

1.31866 

1.93 

210.0 

36.85 

78.6 

5.96 

5830.0 

0 

00846 

0.0413 

3.41 

0.00169 

1.30541 

1.98 

215.0 

35.16 

70.5 

5.46 

4130.0 

0 

0105 

0.0386 

3.00 

0.00149 

1.29025 

2.07 

220.0 

33.09 

61.1 

4.38 

2  55  0.0 

0 

0144 

0.0359 

2.57 

0.00124 

1.27173 

2.27 

225.0 

3  0.09 

49.0 

4.15 

1100.0 

0 

0263 

0.0335 

2.07 

0.000864 

1.24533 

2.87 

230.0 

18.96 

30.1 

2.65 

46.5 

0 

280 

0.0328 

1.08 

0.000205 

1.15026 

10.0 

235.0 

11.59 

32.2 

2.53 

1U.0 

0 

0412 

0.0173 

0.841 

0.00112 

1.09006 

2.33 

240.0 

9.939 

35.2 

2.53 

240.0 

0 

0239 

0.0147 

0.812 

0.00176 

1.07690 

1.67 

245.0 

8.980 

37.8 

2.53 

285.0 

0 

0175 

0.0135 

0.802 

0.00227 

1.06930 

1.41 

250.0 

8.303 

40.2 

2.52 

318.0 

0 

0141 

0.0128 

0.798 

0  .  0  0  27  2 

1.06396 

1.27 

255.0 

7.782 

42.4 

2.52 

343.0 

0 

0120 

0.0123 

0.79  8 

0.00313 

1.05986 

1.18 

260.0 

7.359 

44.5 

2.51 

363.0 

0 

0105 

0.0120 

0.800 

0.00350 

1.05654 

1.12 

265.0 

7.004 

46.6 

2.58 

380.0 

0 

00936 

0.0118 

0.804 

0.00387 

1.05376 

1.07 

270.0 

6.699 

48.6 

2.50 

394.0 

0 

00850 

0.0117 

0.809 

0.00422 

1.05138 

1.03 

275.0 

6.431 

50.5 

2.49 

406.0 

0 

00781 

0.0116 

0.815 

0.00456 

1.04929 

1.00 

280.0 

6.194 

52.4 

2.49 

417.0 

0 

00725 

0.0115 

0.821 

0.00490 

1.04744 

0.975 

285.0 

5.981 

54.2 

2.48 

426.0 

0 

00677 

0.0115 

0.82  8 

0.00523 

1.04578 

0.953 

290.0 

5.788 

56.0 

2.48 

434.0 

0 

00637 

0.0115 

0.836 

0.00557 

1.04428 

0.934 

295.0 

5.611 

57.7 

2.47 

442.0 

0 

00602 

0.0115 

0.843 

0.00590 

1.04291 

0.917 

300.0 

5.449 

59.5 

2.46 

448.0 

0 

00571 

0.0115 

0.651 

0.00623 

1.04165 

0.903 

310.0 

5.160 

62.9 

2.45 

459.0 

0 

00520 

0.0116 

0.867 

0.00689 

1.0  3941 

0.878 

320.0 

4.909 

66.2 

2.44 

469.0 

0 

00479 

0.0118 

0.864 

0.00755 

1.03747 

0.858 

330.0 

4.687 

69.5 

2.43 

477.0 

0 

00445 

0.0119 

0.901 

0.00822 

1.03575 

0.842 

340.0 

4..  49  0 

72.7 

2.42 

483.0 

0 

00417 

0.0121 

0.918 

0.00889 

1.03423 

0.828 

350.0 

4.312 

75.8 

2.41 

489.0 

0 

00392 

0.0123 

0.936 

0.00956 

1.03285 

0.817 

360.0 

4.150 

78.9 

2.41 

494.0 

0 

00371 

0.0125 

0.953 

0.01D2 

1.03161 

0.807 

370.0 

4.003 

82.0 

2.40 

498.0 

0 

00353 

0.0126 

0.971 

0.0109 

1.03048 

0.799 

380.0 

3.867 

65.0 

2.39 

502.0 

0 

00336 

0.0128 

0.989 

0.0116 

1.02943 

0.7  92 

390.0 

3.743 

88.0 

2.38 

506.0 

0 

00321 

0.0130 

1.01 

0.0123 

1.02847 

0.786 

400.0 

3.627 

91.0 

2.38 

509.0 

0 

00303 

0.0132 

1.02 

0.0130 

1.02758 

0.781 

410.0 

3.519 

94.0 

2.37 

511.0 

0 

00296 

0.0134 

1.04 

0.0137 

1.02675 

0.776 

420.0 

3.418 

96.9 

2.36 

514.0 

0 

00285 

0.0136 

1.06 

0  .  0 1 45 

1.02598 

0.772 

430.0 

3.324 

100.0 

2.36 

516.0 

0 

00275 

0.0133 

1.  08 

0.0152 

1.02526 

0.768 

440.0 

3.235 

103.0 

2.35 

516.0 

0 

00265 

0.0140 

1.09 

0.0159 

1.02458 

0.765 

450.0 

3.152 

106.0 

2.35 

519.0 

0 

00257 

0.0142 

1.11 

0.0167 

1.02394 

0.762 

460.0 

3.073 

108. 0 

2.34 

521.0 

0 

00249 

0.0144 

1.13 

0.0174 

1.02334 

0.759 

470.0 

2.999 

111.0 

2.33 

523.0 

0 

00241 

0.0147 

1.15 

0.0182 

1.02277 

0.7  56 

480.0 

2.928 

114.0 

2.33 

524.0 

0 

00234 

0.0149 

1.16 

0.0190 

1.02223 

0.7  54 

490.0 

2.861 

117.0 

2.33 

525.0 

0 

00228 

0.0151 

1.  18 

0.0197 

1.02172 

0.752 

500.0 

2.798 

120.0 

2.32 

526.0 

0 

00222 

0.0153 

1.20 

0.0205 

1.02123 

0.750 

510.0 

2.73  7 

122.0 

2.32 

527.0 

0 

00216 

0.0155 

1.21 

0.0213 

1.02077 

0.748 

520.0 

2.679 

125.0 

2.31 

528.0 

0 

00211 

0.0157 

1.23 

0.0222 

1.02032 

0.7  46 

530.0 

2.624 

128.0 

2.31 

529.0 

0 

00206 

0.0159 

1.25 

0.0  2  30 

1.01990 

0.745 

540.0 

2.571 

131.0 

2.31 

530.0 

0 

00201 

0.0161 

1.26 

0.0  2  38 

1.01950 

0.743 

550.0 

2.521 

133.0 

2.30 

530.0 

0 

00196 

0.0163 

1.28 

0.0246 

1.01911 

-     0.742 

560.0 

2.472 

136.0 

2.30 

531.0 

0 

00192 

0.0165 

1.30 

0.0255 

1.01874 

0.741 

570.0 

2.426 

139.0 

2.29 

532.0 

0 

00188 

0.0167 

1.31 

0.0263 

1.01839 

0.739 

580.0 

2.381 

142.0 

2.29 

532.0 

0 

00184 

0.0169 

1.33 

0.0272 

1.01805 

0.738 

590.0 

2.338 

144.0 

2.29 

533.0 

0 

00180 

0.0171 

1.34 

0.0281 

1.01772 

0.737 

600.0 

2.297 

147.0 

2.28 

533.0 

0 

00176 

0.0173 

1.36 

0.0290 

1.01741 

0.736 

700.0 

1.956 

174.0 

2.25 

536.0 

0 

00147 

0.0192 

1.51 

0.0  36? 

1.01480 

0.728 

800.0 

1.70  6 

201.0 

2.22 

538.0 

0 

00127 

0.0211 

1.66 

0.0483 

1.01290 

0.723 

900.0 

1.514 

229.0 

2.19 

538.0 

0 

00112 

0.0230 

1.79 

0.0592 

1.01145 

0.720 

1000.0 

1.362 

257.0 

2.15 

539.0 

0 

00100 

0.0248 

1.92 

0.0708 

1.01029 

0.717 

1500.0 

0.9095 

410.0 

1.96 

538.0 

0 

000661 

2000.0 

0.6838 

573.0 

1.83 

536.0 

0 

000436 

2500.0 

0.5481 

741.0 

1.74 

535.0 

0 

000397 

3000.0 

0.45  75 

908.0 

1.68 

534.0 

0 

000331 

3500.0 

0. 3925 

1080.0 

1.65 

534.0 

0 

000284 

TWO-PHASE    3QUN3ARY 


THERMODYNAMIC     PROPERTIES    OF     NITROGEN 


540    PSIA 

ISOBAR 

EMPERATURE 

VOLUME 

ISOTHERM 
DERIVATIVE 

ISOCHOPE 
DERIVATIVE 

INTERNAL 
ENERGY 

ENTHALPY 

ENTROPY 

CV 

CP 

VELOCITY 
OF    SOUND 

DEG.    R 

CU    FT/. a 

CU    FT-PSIA/LB 

PSIA/R 

BTU/LB 

BTU/LB 

9TU/L6-R 

BTU    /    LB    -R 

FT/SEC 

120.  0 

0.01664 

1740.0 

223.0 

-62.22 

-60.36 

0.6014 

0.2540 

0.4739 

3877.0 

125.0 

0.01887 

1520.0 

203.0 

-59.66 

-57.97 

0.6208 

0.2555 

0.4788 

3631.0 

130.0 

0.01912 

1340.0 

186.  0 

-57.48 

-55.57 

0.6396 

0.2537 

0.4810 

3429.0 

135.0 

0.01333 

1190.0 

171.0 

-55.10 

-53.16 

0.6578 

0.2504 

0.4820 

3256.0 

1 1.0.0 

0.0196s 

1060.0 

153.0 

-52.72 

-50.75 

0.6754 

0.2466 

0.4627 

3104.0 

1".5.0 

0.01995 

953.0 

146.0 

-50.33 

-48.34 

0.6923 

0.2428 

0.4836 

2  96  5.0 

150.0 

0.02027 

857.0 

136.0 

-47.94 

-45.91 

0.7067 

0.2394 

0.4852 

2  83  6.0 

155.0 

0. 02061 

771.0 

126.0 

-45.54 

-43.48 

0.7247 

0.2364 

0.4876 

2714.0 

160.0 

0.02095 

694.0 

117.0 

-43.13 

-41.04 

0.7402 

0.2339 

0.4911 

2598.0 

165.0 

0.02135 

623.0 

109.0 

-40.70 

-33.57 

0.7554 

0.2317 

0.4958 

2484.0 

170.0 

0.02175 

557.0 

101.0 

-38.25 

-36.08 

0.7703 

0.2300 

0.5O19 

2374.0 

175.0 

0.02221 

497.0 

93.5 

-35.77 

-33.55 

0.7849 

0.2285 

0.5095 

2265.0 

180.0 

0.02269 

440.0 

86.5 

-33.25 

-30.98 

0.7994 

0.2273 

0.5190 

2158.0 

185.0 

0.02322 

387.0 

79.8 

-30.63 

-26.35 

0.8138 

0.2263 

0.5305 

2050.0 

190.0 

0.02381 

337.0 

73.5 

-28.05 

-25.67 

0.8261 

0.2255 

0.5448 

1942.0 

200.0 

0.02520 

245.0 

61.3 

-22.55 

-20.03 

0.8570 

0.2245 

0.5658 

1721.0 

205.0 

0.02606 

202.0 

55.5 

-19.64 

-17.03 

0.8718 

0.2244 

0.6169 

1605.0 

210.0 

0.02709 

161.0 

49.6 

-16.55 

-13.34 

0.8872 

0.2246 

0.6614 

1480.0 

215.0 

0. 02837 

120.0 

43.6 

-13.21 

-10.37 

0.9035 

0.2254 

0.7317 

1344.0 

220.0 

0.03011 

80.1 

37.2 

-9.446 

-6.435 

0.9217 

0.2273 

0.8632 

1188.0 

225.0 

0.0329* 

40.1 

29.6 

-4.708 

-1.414 

0.9442 

0.2317 

1.220 

989.5 

230.0 

0.01.1.61 

3.83 

16.3 

5.918 

10.38 

0.996 

0.2524 

6.166 

658.5 

235.0 

0  .08113 

12.8 

7.60 

20.65 

23.77 

1.075 

0.2425 

1.541 

613.0 

2".0.0 

0.09645 

22.6 

6.05 

24.85 

34.50 

1.099 

0.2298 

0.9006 

639.9 

2<.5.0 

0.1075 

30.4 

5.22 

27.66 

33.41 

1.116 

0.2214 

0.6919 

66  3.0 

250.0 

0.1167 

37.1 

4.67 

29.91 

41.58 

1.128 

0.2153 

0.5856 

68  3.4 

255.0 

0.1248 

43.0 

4.26 

31.85 

44.33 

1.139 

0.2105 

0.5204 

701.7 

260.0 

0.1322 

48.4 

1.93 

33.59 

46.82 

1.149 

0.2066 

0.4759 

716.6 

265.0 

0.1391 

53.4 

3.67 

35.20 

43.11 

1.156 

0.2034 

0.4436 

73  4.2 

270.0 

0.1456 

58.0 

3.46 

36.71 

51.26 

1.166 

0.2006 

0.4189 

74  8.9 

275.0 

0.1517 

62.4 

3.27 

38.14 

53.31 

1.173 

0.1985 

0.3994 

762.8 

280.0 

0.15  76 

66.6 

3.11 

39.50 

55.26 

1.180 

0.1966 

0.3837 

776.1 

285.0 

0.1633 

70.6 

2.97 

40.82 

57.15 

1.187 

0.1949 

0.3707 

783.7 

290.0 

0.1689 

74.4 

2.84 

42.0  9 

58.97 

1.193 

0.1934 

0.3597 

800.8 

295.0 

0.1742 

78.1 

2.73 

43.33 

60.75 

1.199 

0.1921 

0.3504 

812.5 

300.0 

0.1795 

61.7 

2.63 

44.53 

62.48 

1.205 

0.1910 

0.3424 

82  3.7 

310.0 

0.1897 

88.5 

2.45 

46.87 

65.84 

1.216 

0.1891 

0.3293 

845.2 

320.0 

0.1994 

95.0 

2.30 

49.13 

69.08 

1.226 

0.1876 

0.3191 

86  5.5 

330.0 

0.2089 

101.0 

2.17 

51.33 

72.23 

1.236 

0.  1864 

0.3109 

364.8 

31.0.0 

0.2182 

107.0 

2.06 

53.48 

75.30 

1.245 

0. 1854 

0.3043 

903.3 

350.0 

0.2273 

113.0 

1.96 

55.59 

78.32 

1.254 

0.1845 

0.2987 

921.0 

360.0 

0.2362 

119.0 

1.38 

57.66 

81.28 

1.262 

0. 1838 

0.2940 

938.0 

370.0 

0.2449 

124.0 

1.80 

59.71 

64.20 

1.270 

0.1832 

0.2900 

954.5 

380.0 

0.2535 

130.0 

1.73 

61.73 

87.03 

1.276 

0. 1827 

0.2865 

970.5 

390.0 

0.2620 

135.0 

1.66 

63.73 

89.93 

1.286 

0.1822 

0.2835 

986.0 

1.00.0 

0.2704 

140.0 

1.60 

65.71 

92.75 

1.293 

0.1819 

0.2609 

1001.0 

410.0 

0 .2787 

145.0 

1.55 

67.68 

95.55 

1.300 

0. 1815 

0.2  7  86 

1016.0 

•.20.0 

0.2870 

150.0 

1.49 

69.63 

98.32 

1.306 

0.1812 

0.2765 

1030.0 

1.30.0 

0.2951 

155.0 

1.45 

71.57 

101.1 

1.313 

0.1810 

0.2747 

1044.0 

440.0 

0.3032 

160.0 

1.40 

73.50 

103.3 

1.319 

0.1807 

0.2730 

1058.0 

1.50.0 

0.3113 

165.0 

1.36 

75.42 

106.5 

1.325 

0.  1805 

0.2715 

1071.0 

1.60.0 

0.3193 

169.0 

1.32 

77.32 

109.2 

1.331 

0.1804 

0.2702 

1084.0 

1.70.0 

0.3272 

174.0 

1.29 

79.23 

111.9 

1.337 

0.1802 

0.2689 

1037.0 

1.60.0 

0.3351 

179.0 

1.25 

81.12 

114.6 

1.343 

0. 1801 

0.2678 

1110.0 

1.90.0 

0.3429 

133.0 

1.22 

83.01 

117.3 

1.346 

0.1799 

0.2668 

1123.0 

500.0 

0.3508 

188.0 

1.19 

84.69 

120.0 

1.353 

0.1798 

0.2653 

1135.0 

510.0 

0.3585 

193.0 

1.16 

86.77 

122.6 

1.359 

0.1797 

0.2650 

1147.0 

520.0 

0.3663 

197.0 

1.14 

8S.64 

125.3 

1.364 

0. 1796 

0.2642 

1 15  9 .  0 

530.0 

0.374  0 

202.0 

1.11 

90.50 

127.9 

1.369 

0.1795 

0.2634 

1171.0 

51.0.0 

0.3817 

206.0 

1.09 

92.37 

130.5 

1.374 

0.1795 

0.2628 

1182.0 

550.0 

0.3893 

210.0 

1.06 

94.22 

133.2 

1.379 

0.1794 

0.2621 

1194.0 

560.0 

0.3970 

215.0 

1.04 

96.08 

135.3 

1.383 

0. 1794 

0.2616 

1205.0 

570.0 

0.4046 

219.0 

1.02 

97.93 

133.4 

1.386 

0.1793 

0.2610 

1216.0 

580.0 

0.4122 

224.0 

1.00 

99.8 

141.0 

1.392 

0.1793 

0.2605 

1227.0 

590.0 

0.4198 

228.0 

0.978 

101.6 

143.6 

1.397 

0.1793 

0.2601 

1236.0 

600.0 

0.4273 

232.0 

0.95  9 

103.5 

146.2 

1.401 

0.1732 

0.2596 

1248.0 

700.0 

0.5020 

274.0 

0.306 

121.8 

172.0 

1.441 

0.  1795 

0.2568 

134  9.0 

800.0 

0.5756 

316.0 

0.697 

140.1 

197.6 

1.475 

0.  1804 

0.2560 

144  0.0 

900.0 

0.6485 

356.0 

0.bl5 

158.4 

223.2 

1.505 

0. 1820 

0.2564 

1524.0 

1000.0 

0.7209 

396.0 

0.550 

176.9 

243.9 

1.533 

0. 1342 

0.2578 

1602.0 

1500.0 

1.079 

591.0 

0.362 

272.9 

380.9 

1.639 

0. 1991 

0.2709 

1931.0 

2000.0 

1.436 

784.0 

0.271 

376.2 

519.8 

1.719 

0.2126 

0.2841 

2203.0 

2500.0 

1.791 

977.0 

0.216 

485.3 

664.4 

1.784 

0.2226 

0.2937 

2443.0 

3000.0 

2.146 

1170.0 

0.180 

598.4 

813.0 

1.338 

0.2294 

0.3OO4 

2662.0 

3500.0 

2.501 

1360.0 

0.154 

714.4 

964.4 

1.865 

0.2341 

0.3051 

2865.0 

THO-PHASE    90UN0ARY 


THEPM0PHVS1CAL     PROPERTIES    Or     NITROGEN 


5.0    P5IA    ISOP-Ai 


TEHPERATUPE     DENSITt 
OEo.     R  Ld/CU    - 


VCOH7DV)  VCCP/OUly     -J10P/OVI 

eru/La      psia-cu  ft/btu     psia 


(OV/OTL/V  THERMAL  VISCOSITY 

P     CONDUCTIVITY 
17DEG.    R       9TU7FT-HR-R    LP/FT-3EC 


THERMAL  DIELECTRIC 

OIFFUSIVITY       CONSTANT 
SQ    FT/HR 


120.0 

53 

65 

199 

0 

125.0 

53 

00 

190 

0 

130.0 

52 

31 

lol 

0 

135.0 

51 

61 

173 

0 

HO.O 

50 

17 

165 

0 

11.5.0 

50 

12 

158 

0 

150.0 

<.9 

34 

151 

0 

155.0 

■.6 

53 

1-5 

0 

160.0 

4? 

70 

139 

0 

165.0 

1.6 

84 

133 

0 

170.0 

■.5 

95 

127 

0 

175.0 

1.5 

03 

122 

0 

180.0 

44 

07 

116 

0 

165.0 

1.3 

06 

111 

0 

190.0 

■.2 

00 

105 

0 

200.0 

39 

66 

92 

9 

305.0 

38 

37 

86 

3 

210.0 

36 

91 

79 

1 

215.0 

35 

25 

71 

1 

220.0 

33 

21 

61 

9 

225.0 

30 

35 

50 

2 

230.0 

22 

41 

32 

4 

235.0 

12 

32 

31 

9 

2<>0.0 

10 

37 

3<> 

a 

21.5.0 

9 

302 

37 

4 

250.0 

6 

5b9 

39 

9 

255.0 

8 

012 

42 

1 

260.0 

7 

564 

44 

3 

265.0 

7 

19  0 

46 

3 

270.0 

6 

870 

48 

3 

275.0 

6 

591 

50 

2 

260.0 

6 

31.3 

52 

1 

265.0 

6 

122 

54 

0 

290.0 

5 

922 

55 

6 

295.0 

5 

739 

57 

5 

300.0 

5 

571 

59 

3 

310.0 

5 

273 

62 

7 

320.0 

5 

014 

66 

0 

330.0 

1* 

786 

69 

3 

31.0.0 

4 

583 

72 

5 

370.0 
360.0 

390.0 


510.0 
520.0 
530.0 
540.0 

550.0 
560.0 
570.0 
580.0 
590.0 
600.0 
700.0 
800.0 
900.0 
1000. 0 

1500.0 
2000.0 
2500.0 
30DC.0 
3500.0 


.817 
.698 
.588 
.485 
.388 
.293 


.916 
.351 
.78  9 
.  730 


2.426 
2.382 
2.340 
1.992 
1  .737 
1.542 
1.387 


0.92o4 
0.6966 
0.5584 
0.4660 
0. 3995 


100.0 
103.0 

105.0 
108.0 
111.0 
114.0 
117.0 
120.0 
122.0 
125.0 
128.0 
131.0 

133.0 
136.0 
139.0 


174.0 
201.0 
229.0 
257.0 

410.0 
573.0 
741.0 

908.0 
1030.0 


3 

93300. 

5 

0 

80500. 

4 

0 

70000. 

3 

3 

61300. 

2 

6 

34000. 

2 

0 

47700. 

1 
1 

0 

42300. 
37400. 

0 

0 

5 

0 

33100. 
29200. 

9 

54 

25600. 

9 

06 

22400. 

e 

63 

19400. 

e 

19 

16700. 

7 

76 

14200. 

6 

89 

9720. 

6 

44 

7760. 

5 

98 

5930. 

2.34 
2.34 


282. 
317. 


411.0 
422.0 
432.0 


477.0 
485.0 
■•92.0 


507.0 
511.0 
515.0 
518.0 
521.0 
523.0 
525.0 
527.0 

529.0 
531.0 
532.0 
534.0 
535.0 
536.0 
537.0 
538.0 
539.0 


548 

0 

549 

0 

549. 

0 

548 

0 

546 

5 

545 

0 

544. 

0 

0 

.00231 

0 

.0924 

0 

.00252 

0 

.0894 

0 

.00266 

0 

.0864 

0 

.00279 

0 

.0834 

0 

.00293 

0 

.0804 

0 

.00307 

0 

.0774 

c 

.  00321 

0 

.0745 

0 

.00337 

0 

.0716 

0 

.0035. 

0 

.0687 

0 

.00373 

0 

.0659 

0 

.0  0394 

0 

.0631 

0 

.00418 

0 

.0604 

0 

.00446 

0 

.0577 

0 

.00479 

0 

.0550 

0 

.005111 

0 

.0523 

0 

. 00631 

0 

.0469 

0 

.00715 

0 

.0442 

0 

00836 

0 

.0414 

0 

.0103 

0 

.0387 

0 

0140 

0 

.0361 

0 

0243 

0 

.0337 

0 

190 

0 

.0334 

0 

0484 

0 

.0184 

0 

0259 

0 

.0152 

0 

0185 

0 

.0139 

0 

0147 

0 

.0131 

0 

0124 

0 

.0125 

0 

0108 

0 

0122 

0 

00953 

0 

.0119 

0 

00867 

0 

0113 

0 

00795 

0 

.0117 

0 

00736 

0 

.0116 

0 

00687 

0 

.0116 

0 

00645 

0 

0116 

0 

00609 

0 

.0116 

0 

00573 

0 

0116 

0 

0  0  525 

0 

0117 

0 

00483 

0 

0118 

0 

00449 

0 

0120 

0 

0  0  42) 

0 

.0121 

0 

00395 

0 

0123 

0 

00371 

0 

0125 

0 

00354 

0 

0127 

0 

00337 

0 

0129 

0 

00322 

0 

0131 

0 

0030  9 

0 

0133 

0 

00297 

0 

0135 

0 

00286 

0 

0137 

0 

00275 

0 

0139 

0 

00266 

0 

0141 

0 

00257 

0 

0143 

0 

0  0249 

0 

0145 

0 

00242 

0 

0147 

0 

00235 

0 

0149 

0 

00223 

0 

0151 

0 

00222 

0 

0153 

0 

00217 

0 

0155 

0 

00211 

0 

0157 

0 

00206 

0 

0159 

0 

00201 

0 

0161 

0 

00196 

0 

0163 

0 

00192 

0 

0165 

0 

0  018  3 

0 

0167 

0 

00184 

0 

0169 

r 

00180 

0 

0171 

0 

00177 

0 

0173 

0 

00147 

0 

0192 

0 

00127 

0 

0211 

0 

00112 

0 

0230 

0 

00100 

0 

0243 

0 

000661 

0 

000495 

0 
0 
0 

000397 
000331 
000234 

0 

838 

0 

846 

0 

853 

0 

869 

0 

686 

0 

903 

0 

920 

0 

937 

0 

955 

0 

973 

1.13 
1.15 
1.16 


0.00363 
0.00352 
0.00343 
0.00335 
0.00327 
0.00319 
0.00311 
0.00302 
0  .  0  0  29  3 
0. 0  0 23 4 


0.0 


0274 
0.00263 
0.00252 
0.00241 
0.00223 
0.00202 
0.00187 
0.00170 
0.00150 
0.00126 

0.000310 

0.000242 

0.000970 

0.00163 

0.00215 

0.00260 

0.00301 

0.00339 

0.00375 

0.00409 

0.00443 
0.00477 
0.00510 
0.00543 
0.00575 
0.00608 
0.00673 
0.00739 
0.00804 
0.00870 

0  .  0  0  93  7 

0.0100 

0.0107 

0.0114 

0.0121 

0.0123 

0.0135 

0  .  0 1 42 

0.0149 

0.0156 

0.0164 
0.0171 
0  .  0 1  79 
0.0186 
0.0194 
0.0202 
0.0210 
0.0217 
0.0226 
0.0234 

0.0242 
0.0260 
0.0259 
0.0267 
0.0276 
0.0284 
0.03  75 
0.0475 


1.46189 
1.45562 
1.44910 
1.44235 
1.43537 
1.42616 
1.42078 
1.41318 
1.40536 
1.39730 

1.33899 
1.38038 
1.37145 
1.36213 
1.35235 
1.33101 
1.31911 
1.30598 
1.29100 
1.27286 

1.24761 
1.17923 

1.09591 
1.08031 
1.07185 
1.06606 
1.06167 
1.05815 
1.05522 
1.05272 

1.05053 
1.04861 
1.04688 
1.04532 
1.04390 
1.04260 
1.04028 
1.03828 
1.0  3651 
1.03495 

1.03354 
1.03226 
1.03109 
1.03003 
1.02904 
1.02813 
1.02728 
1.02649 
1.02575 
1.02506 

1 .  0  2  44  1 
1.02379 
1.02321 
1.02266 
1.02213 
1.02164 
1.02116 
1.02071 
1.02023 
1.01987 


1.01874 
1.01839 
1.01306 
1.01773 
1.01508 
1.01314 
1.01166 
1.01048 


1.97 
2.06 
2.24 


8.49 
2.59 
1.75 


1.01 

0.982 

0.959 

0.939 

0.922 

0.907 

0.882 

0.861 

0.344 

0.330 

0.819 
0.309 
0.801 
0.793 
0.787 
0.782 
0.777 
0.773 
0.7  69 
0.765 

0.762 
0.759 
0.757 
0.755 
0.752 
0.750 
0.7  49 
0.747 
0.745 
0.744 

0.7  42 
0.741 
0.740 
0.7  39 
0.737 
0.736 
0.728 
0.723 
0.720 
0.717 


TKO-PHASE    BOUNDARY 


550    PSIA    ISOBAR 


THERMODYNAMIC     PROPERTIES    OF    NITROGEN 


TEMPERATURE 

OEG.     R 

120.0 
125.0 
130.0 
135.0 
11.0.0 
US.O 
150.0 
155.0 
160.0 
165.0 

170.0 
175.0 
160.0 
165.0 
190.0 
200.0 
205.0 
210.0 
215.0 
220.0 

225.0 
230.0 
235.0 
2<.0.0 
21.5.0 
250.0 
255.0 
260.0 
265.0 
270.0 

275.0 
260.0 
265.0 
290.0 
295.0 
300.0 
310.0 
320.0 
330.0 
34.0.0 

350.0 


480.0 
1.90.0 
500.0 
510.0 
520.0 
530.0 
51.0.0 


550.0 
560.0 
570.0 
560.0 
590.0 
600.0 
700.0 


1500.0 
2000.0 
2500.0 
3000.0 
3500.0 


VOLUME 

ISDTHERN 

ISOCHORE 

DERIVATIVE 

DERIVATIVE 

CJ    FT/. a 

CU    FT-PSIA/LB 

PSIA/R 

0.01861. 

171.0.0 

222.0 

0.01887 

1520.0 

203.0 

0.01911 

131.0.0 

186.0 

0.01337 

1190.0 

171.0 

0.01965 

1060.0 

158.0 

0.01995 

951.. 0 

11.7.0 

0.02026 

858.0 

136.0 

0.02060 

773.0 

126.0 

0.02095 

695.0 

117.0 

0.02131. 

625.0 

109.0 

0.02175 

559.0 

101.0 

0.02220 

1.99.0 

93.6 

0.02268 

•.1.2.0 

86.6 

0. 02321 

389.0 

80.0 

0.02379 

339.0 

73.6 

0. 02518 

21.7.0 

61.5 

0.02603 

20i>. 0 

55.7 

0.  02701. 

.    163.0 

1.9.8 

0.  02830 

123.0 

1.3.9 

0.03000 

63.1 

37.5 

0.03263 

1.3.6 

30.2 

0  .  01.101. 

6.87 

18.6 

0.07595 

10.9 

8.27 

0.09235 

21.0 

6.39 

0.1037 

29.0 

5.1.6 

0.1131 

35.8 

it.  86 

0.1213 

1.1.9 

4.41 

0.1287 

1.7.1. 

4.  07 

0.1355 

52.5 

3.79 

0.11.20 

57.2 

3.56 

0.11.81 

61.7 

3.37 

0  .151.0 

65.9 

3.20 

0.1596 

69.9 

3.05 

0.1651 

73.8 

2.92 

0.1701. 

77.5 

2.80 

0.1756 

81.1 

2.70 

0.1857 

88.0 

2.51 

0.1953 

91.. 6 

2.36 

0.201.7 

101. D 

2.23 

0.2139 

107.0 

2.11 

0.2228 

113.0 

2.01 

0.2315 

118.0 

1.92 

0  .21.02 

121.. 0 

1.81. 

0.21.86 

129.0 

1.76 

0.2570 

135.0 

1.70 

0.2653 

11.0.0 

1.63 

0.2735 

11.5.0 

1.58 

0.2816 

150.0 

1.53 

0.2896 

155.0 

1.1.8 

0.2976 

160.0 

1.1.3 

0.3055 

165.0 

1.39 

0.3133 

169.0 

1.35 

0.3212 

171.. 0 

1.31 

0. 3289 

179.0 

1.28 

0.3366 

183.0 

1.25 

0.31.1.3 

188.0 

1.22 

0.3520 

193.0 

1.19 

0.3596 

197.0 

1.  16 

D.3672 

202.0 

1.13 

0.  371.7 

206.0 

1.  11 

0.3823 

210.0 

1  .08 

0.3898 

215.0 

1.06 

0.3973 

219.0 

1.01. 

O.iOi.7 

221.. 0 

1.02 

0.1.122 

228.0 

1.00 

0.1.196 

232.0 

0.978 

0.1.930 

275.0 

0.822 

0.5653 

316.0 

0.710 

0.6369 

356.0 

0.62b 

0.7080 

336.0 

0.56  0 

1.  060 

592.0 

0.369 

1.1.10 

785.0 

0.276 

1.759 

977.0 

0.22  0 

2.107 

1170.0 

0.183 

2.1.55 

1360.0 

0.157 

INTERNAL 

ENTHALPY 

ENERGY 

BTU/LB 

BTU/LB 

■62.23 

-60.33 

•59.87 

-57.95 

•57.50 

-55.55 

•55.11 

-53.11. 

■52.73 

-50.73 

■50.35 

-1.8.32 

■1.7.96 

-1.5.90 

■1.5.56 

-1.3. 1.6 

■43.15 

-1.1.02 

■1.0.73 

-38.55 

•38.28 

-36.06 

•35.60 

-33.51. 

•33.28 

-30.97 

•30.71 

-28.35 

•28.09 

-25.67 

•22.61 

-20.01. 

■19.70 

-17.05 

■16.63 

-13.88 

■13.32 

-10.1.1. 

-9.603 

-6.51(8 

-5.002 

-1.673 

3.617 

7.797 

19.38 

27.11 

21.. 13 

33.51. 

27.13 

37.69 

29.1.8 

1.0.99 

31.1.8 

1.3.83 

33.27 

1.6.37 

31.. 91 

1.8.71 

36.1.1. 

50.90 

37.89 

52.97 

39.27 

51.. 95 

1.0.60 

56.86 

1.1.89 

53.70 

1.3.13 

60.1.9 

1.1.. 35 

62.21. 

1.6.71 

65.62 

1.8.98 

63.88 

51.19 

72.01. 

53.35 

75.13 

55.1.6 

78.15 

57.55 

81.13 

59.60 

8K.06 

61.62 

86.95 

63.63 

89.30 

65.61 

92.63 

67.56 

95.1.1. 

69.51. 

93.22 

71.1.6 

101.0 

73.1.1 

10  3.7 

75.31. 

106.1. 

77.25 

109.2 

79.15 

111.9 

81.05 

111.5 

82.91. 

117.2 

61.. 62 

119.9 

86.70 

122.5 

88.57 

125.2 

91.. 16 
96.02 
97.87 
99.7 
101.6 
103.1. 
121.8 


272.9 
376.2 


11.3.5 
11.6.3 
172.0 
197.6 
223.2 
21.3.9 

380.9 
513.8 


0.6013 
0.6207 
0.6395 
0.6577 
0.6753 
0.6922 
0.7086 
0.721.6 
0.71.01 
0.7552 

0.7701 
0.781.8 
0.7992 
0.8136 
0.8279 
0.6567 
0.8715 
0.8868 
0.9030 
0.9209 

0.91.28 

0.981.3 

1.068 

1.D95 

1.112 

1.125 

1.136 

1.11.6 

1.155 

1.163 

1.171 
1.178 
1.185 
1.191 
1.197 
1.203 
1.211. 
1.225 
1.231. 
1.21.1. 

1.252 
1.261 
1.269 
1.277 
1.281. 
1.291 
1.298 
1.305 
1.311 
1.316 

1.321. 
1.330 
1.335 
1.31.1 
1.31.7 
1.352 
1.357 
1.362 
1.367 
1.372 

1.377 
1.382 
1.387 
1.391 
1.396 
1.1.00 


1.504 

1.531 

1.638 
1.718 
1.782 
1.837 
1.683 


0.2557 
0.2539 
0.2506 
0.2467 
0.21.30 
0.2396 
0.2366 
0.231.0 
0.2318 

0.2301 
0.22  8  6 
0.2271. 
0.2261. 
0.2256 
0.2246 
0.221.1. 
0.221.6 
0.2253 
0.2271 

0.2311 
0.21.66 
0.21.55 
0.2318 
0.2229 
0.2164 
0.  '111. 
0.2074 
0.201.1 
0. 2013 

0.1990 
0.1970 
0.1953 
0.1938 
0.1925 
0.1913 
0.1891. 
0.1878 
0.1865 
0. 1855 

0.181.6 
0.1339 
0.  1833 
0.1826 
0.1823 
0.1819 
0.1816 
0.1813 
0.1810 
0.1808 

0.1806 


0. 1800 
0.1799 
0.1798 
0.1797 
0.1796 
0.1795 

0.1795 
0.179". 
0.1791. 
0.1793 
0.1793 
0.1793 
0.1795 
0.1801. 
0.1820 
0.  181.2 

0.1991 
0.2128 
0.2226 
0.2291. 
0.231.1 


CP 

VELOCITY 
OF    SOUNO 

-R 

FT/SEC 

0, 

.1.737 

3876.0 

0 

.1.786 

3631.0 

0. 

.1.809 

31.29.0 

0, 

.1.819 

3257.0 

0 

.1.825 

3105.0 

0 

.1.831. 

2966.0 

0 

.1.850 

2638.0 

0 

.1.871. 

2716.0 

0 

.1.908 

2600.0 

0 

.1.955 

21.87.0 

0 

.5015 

2376.0 

0 

.5090 

2268.0 

0 

.5181. 

2161.0 

0 

.5298 

2051.. 0 

0 

.51.39 

191.6.0 

0 

.581.1 

1726.0 

0 

.611.1. 

1610.0 

0 

.6576 

11.8  7.0 

0 

.7250 

135  3.0 

0 

.81.83 

1199.0 

1 

.162 

1008.0 

3 

.919 

710.9 

1 

.821. 

611.6 

0 

.9716 

637.9 

0 

.7251. 

661.3 

0 

.6058 

681.9 

0 

.531.2 

700.1. 

0 

.1.861 

717.5 

0 

.  1.511. 

73  3.3 

0 

.1.252 

748.1 

0 

,1.01.6 

762.1 

0 

.3881 

775.1. 

0, 

.371.1. 

788.1 

0, 

,3630 

800.3 

0. 

.3533 

812.1 

0, 

.31.50 

823.1. 

0. 

,3311. 

81.5.0 

0. 

,3209 

865.1. 

0, 

,3121. 

881..  8 

0. 

,3055 

90  3.3 

0, 

,2998 

921.1 

0, 

.2950 

938.2 

0. 

.2909 

951.. 7 

0. 

,2873 

97  0.7 

0. 

,281.3 

986.3 

0, 

.2816 

1001.0 

0 

,2792 

1016.0 

0, 

,2771 

1030.0 

0 

,2752 

1045.0 

0. 

,2735 

1058.0 

0, 

,2720 

1072.0 

0. 

,2706 

1085.0 

0 

,2693 

1098.0 

0, 

.2682 

1111.0 

0. 

,2671 

1123.0 

0. 

,2662 

1135.0 

0. 

,2653 

111.7.0 

0 

,261.5 

1159.0 

0, 

.2637 

1171.0 

0, 

,2630 

1183.0 

0. 

,2621. 

1191..  0 

0, 

,2618 

1205.0 

0, 

,2613 

1216.0 

0. 

,2607 

122  7.0 

0. 

.2603 

1238.0 

0. 

.2598 

121.9.0 

0, 

,2570 

135  0.0 

0. 

,2561 

141.1.0 

0. 

.2565 

1525.0 

0. 

,2578 

160 3.0 

0. 

,2709 

1932.0 

0. 

,261.1 

2203.0 

0, 

,2937 

2444.0 

0, 

,3001. 

2663.0 

0. 

3051 

2866.0 

TUO-PHASE    80UNOAKY 


THtHD  =  HYSIC»L     PRC1-FRTIFS    OF    NITROGEN 


550    P3I*    IS03«= 


TEMPERATURE     OENSITY 
OEG.     R         L9/CU    -T 


IMOH/OV)  VlDP/DUly     -1M0P/D«>T 

3TU/L0  PSU-CU    FT/PTU       °5IA 


(JV/OTI/J  THERMAL  VISCOfITT 

CONDUCTIVITY 
1/OtG.    F.       3TU/FT-HR-R    Ltr/FT-SEC 

I    It5 


THERMAL  DIELECTRIC 

OIFFUSIJITY       CONSTANT 
SO    FT/HR 


PRA'IOTL 
NUM3ER 


120.0 

5  3.65 

199.0 

16.3 

93400 

0 

0.00233 

0 

.0924 

16.1 

0.00364 

1.46195 

3.33 

125.0 

53.00 

190.0 

15.0 

80600 

0 

0.00252 

11 

0894 

15.6 

0.00352 

1.45568 

3.0  1 

130.0 

52.32 

181.0 

14.0 

70100 

0 

0.00265 

0 

.0664 

13.8 

0.00343 

1.44917 

2.77 

135.0 

51.61 

173.0 

13.2 

61400 

0 

0.00273 

0 

.0634 

12.6 

0.00335 

1.44243 

2.61 

1 1.0.0 

50.88 

165.0 

12.  a 

54100 

0 

0. 00292 

0 

0604 

11.6 

0.0  0  32  7 

1.43546 

2.50 

11.5.0 

50.13 

158.0 

12.0 

47800 

n 

0.00306 

0 

.0774 

10.5 

0.00320 

1.42828 

2.37 

150.0 

49.35 

151.0 

11.5 

42400 

0 

0.00321 

0 

.0745 

9.63 

0.00311 

1.42039 

2.27 

155.0 

48.54 

145.0 

11.0 

37500 

0 

0.0033o 

0 

0716 

8.57 

0.00303 

1.41330 

2.20 

160.0 

47.71 

139.0 

10.5 

33200 

i 

0. 0035! 

0 

.0683 

8.31 

0.00294 

1.40549 

2.13 

165.0 

46.8b 

133.0 

10.0 

29300 

0 

0. 00372 

0 

.0660 

7.63 

0.00284 

1.39745 

2.08 

170.0 

45.97 

128.0 

5.54 

25700 

0 

0. 00393 

0 

0632 

7.11 

0.00274 

1.38916 

2.0  3 

175.0 

45.05 

122.0 

5.03 

22500 

0 

0.00417 

0 

0604 

6.56 

0.00264 

1.38057 

1.39 

180.0 

44.  09 

117.0 

8.84 

19500 

0 

0. 00444 

0 

0577 

6.  05 

0.00253 

1.37166 

1.96 

185.0 

43.09 

111.0 

8.20 

16800 

0 

0.00477 

0 

0553 

5.57 

0.00241 

1.36237 

1.93 

190.0 

42.03 

105.0 

7.76 

14300 

0 

0.00517 

0 

.0524 

5.  11 

0  .  0  0  22  9 

1.35262 

1.91 

200.0 

39.72 

93.2 

6.50 

9820 

0 

0.00627 

0 

0470 

4.25 

0.0C203 

1.33139 

1.90 

205.0 

36.42 

86.7 

6.46 

7850 

0 

0.00703 

0 

0443 

3.84 

0.00168 

1.31956 

1.92 

210.0 

36.  38 

79.6 

6.00 

6D30 

0 

0.00826 

0 

0  41-3 

3.44 

0.00171 

1.30653 

1.96 

215.0 

35.33 

71.7 

5.51 

4340 

0 

0.0101 

0 

.0388 

3.  04 

0.00152 

1.29174 

2.04 

220.0 

33.34 

62.6 

4.96 

2770 

0 

0.0135 

0 

0362 

2.62 

0.00128 

1.27394 

2.21 

225.0 

30.59 

51.3 

4.27 

1330 

0 

0.0226 

0 

0333 

2.  15 

0.000951 

1.24971 

2.66 

230.0 

24.37 

35.0 

3.12 

167 

0 

0.112 

0 

0326 

1.43 

0.000341 

1.19581 

6.18 

235.0 

13.  17 

31.6 

2.56 

143 

0 

0.0578 

0 

.0198 

0.834 

0. 000824 

1.10276 

2.93 

2  40.0 

10.83 

34.5 

2.55 

227 

0 

0.0282 

0 

0158 

0.  834 

0.00151 

1.08398 

1.84 

21.5.0 

9.639 

37.1 

2.54 

280 

0 

0.3195 

0 

0142 

0.817 

0.00204 

1.07452 

1.50 

250.0 

8.843 

39.6 

2.54 

317 

0 

0.0153 

0 

0133 

0.810 

0.00249 

1.06822 

1.33 

255.0 

8.24  7 

41.8 

2.53 

346 

0 

0.0128 

0 

0127 

0.803 

0.00289 

1.06352 

1.22 

260.0 

7.773 

44.0 

2.5  3 

368 

0 

0.0110 

0 

0124 

0.809 

0.00327 

1.05979 

1.15 

265.0 

7.379 

46.1 

2.52 

367 

0 

0. 00980 

0 

0121 

0.812 

0.00363 

1.05670 

1.09 

270.0 

7.043 

48.1 

2.51 

403 

0 

0. 00385 

0 

0119 

0.617 

0.00397 

1.05407 

1.05 

275.0 

6.  752 

50.0 

2.51 

416 

0 

0.00803 

0 

0116 

0.622 

0.00431 

1.05179 

1.02 

280.0 

6.49-. 

51.9 

2.50 

428 

0 

0.00741 

0 

0117 

0.823 

0.00464 

1.04976 

0.989 

205.0 

6.264 

63.7 

2.49 

438 

0 

0.00697 

0 

0117 

0.B34 

0.00497 

1.04799 

0.965 

290.0 

6.  057 

55.6 

2.49 

447 

0 

0.0065! 

0 

0116 

0.841 

0 .00529 

1.04637 

0.945 

295.0 

5.867 

57.3 

2.48 

455 

0 

0. 00616 

0 

0115 

0.  84  8 

1.00562 

1.04h90 

0.927 

300.0 

5.694 

59.1 

2.48 

462 

0 

0.00584 

D 

0117 

0.856 

0.00694 

1.04355 

0.911 

310.0 

5.386 

62.5 

2.47 

474 

0 

0.00530 

0 

0113 

0.872 

0.00658 

1.04116 

0.885 

320.0 

5.119 

65.9 

2.45 

484 

0 

0. 00487 

0 

0119 

0.  836 

0.0  0  72  3 

1.03910 

0.364 

330.0 

4.885 

69.1 

2.44 

493 

0 

0.00452 

0 

0120 

0.905 

0.00788 

1.03728 

0.847 

3 1.0.0 

4.676 

72.4 

2.43 

500 

0 

0.00422 

0 

0122 

0.922 

0.00353 

1.03567 

0.832 

350.0 

4.489 

75.5 

2.42 

506 

0 

0.0D397 

0 

0124 

0.939 

0.00318 

1.03422 

0.820 

360.0 

4.319 

78.7 

2.42 

512 

0 

0.00375 

0 

0125 

0.95  7 

0.00984 

1.03291 

0.810 

370.0 

4.  164 

81.7 

2.41 

516 

0 

0. 00356 

0 

0127 

0.974 

0.0105 

1.03171 

0.802 

380.0 

4.022 

84.6 

2.40 

520 

0 

0.00333 

0 

0129 

0.992 

0.0112 

1.03062 

0.795 

390.0 

3.891 

67.8 

2.39 

524 

0 

0.00124 

0 

0131 

1.  01 

0.0119 

1.02961 

0.783 

-.00.0 

3.769 

90.8 

2.38 

527 

0 

0.00310 

0 

0133 

1.03 

0.0125 

1.02868 

0.783 

(.10.0 

3.657 

93.8 

2.33 

530 

0 

0.00296 

0 

0135 

1.04 

0.0132 

1.02781 

0.778 

1.20.0 

3.551 

96.7 

2.37 

533 

0 

0. 0028? 

0 

0137 

1.  06 

0.0139 

1.02700 

0.773 

430.0 

3.453 

100.0 

2.36 

535 

0 

0.0O276 

0 

0139 

1.  06 

0.0146 

1.02625 

0.769 

4  40.0 

3.360 

103.0 

2.36 

537 

0 

0.00267 

0 

0141 

1.  10 

0.0153 

1.02554 

0.7  68 

450.0 

3.273 

105.0 

2.35 

539 

0 

0.00253 

0 

014! 

1.  11 

0.0161 

1.02487 

0.763 

460.0 

3.  191 

108.  0 

2.35 

541 

0 

0.  0025:] 

a 

0145 

1.  13 

0.D168 

1.02424 

0.760 

470.0 

3.114 

111.0 

2.34 

542 

0 

0.00242 

0 

0147 

I.  15 

0.0175 

1.02365 

0.757 

480.0 

3.040 

114.0 

2.34 

544 

0 

0.00235 

0 

0149 

1.  17 

0.0163 

1.02306 

0.755 

490.0 

2.970 

117.0 

2.33 

545 

0 

0.00229 

0 

0151 

1.13 

0.0190 

1.02255 

0.753 

500. 0 

2.904 

120.0 

2.33 

546 

0 

0.0022  3 

0 

0153 

1.20 

0.0198 

1.02204 

0.751 

510.0 

2.641 

122.0 

2.32 

547 

0 

0. 00217 

0 

0155 

1.22 

0.0206 

1.02156 

0.749 

520.0 

2.781 

125.0 

2.32 

548 

0 

0. 00211 

0 

0157 

1.2! 

0.0214 

1.02110 

0.747 

530.0 

2.72J 

128.0 

2.31 

549 

0 

0. 00205 

0 

0159 

1.25 

0.0221 

1.02066 

0.746 

540.0 

2.668 

131.0 

2.31 

550 

0 

0.00201 

0 

0161 

1.27 

0.0229 

1.02024 

0.744 

550.0 

2.61b 

133.0 

2.31 

551 

0 

0. 3019? 

0 

0163 

1.23 

0  .  0  2  38 

1.0  198  4 

0.7  43 

560.0 

2.566 

136.0 

2.30 

551 

0 

0.00192 

0 

0165 

1.30 

0.0246 

1.01945 

0.741 

570.0 

2.517 

139.0 

2.30 

552 

0 

0.00133 

0 

0167 

1.31 

0.0  2  54 

1.01909 

0.740 

580.0 

2.471 

142.0 

2.30 

553 

0 

0  .  0  0 1  3  . 

0 

0169 

1.  33 

0.0262 

1.01873 

0.739 

590.0 

2.426 

144.0 

2.29 

553 

0 

0. 00180 

0 

0171 

1.  35 

0.0271 

1.01839 

0.738 

600.0 

2.38  3 

147.0 

2.29 

554 

0 

0.00177 

0 

017! 

1.  36 

0.0279 

1.01806 

0.737 

700.0 

2.023 

174.0 

2.26 

557 

0 

0.00143 

0 

0192 

1.51 

0.0369 

1.01536 

0.728 

800.0 

1.  769 

201.0 

2.23 

559 

0 

0.00127 

0 

0211 

1  .  66 

0.0466 

1.01339 

0.723 

900.0 

1.570 

229.0 

2.19 

559 

0 

0.00112 

0 

0230 

1.  73 

0.0571 

1.01137 

0.720 

1000.0 

1  .412 

257.0 

2.15 

559 

0 

0.00103 

0 

0249 

1.92 

0.06C! 

1.01066 

0.717 

1500.0 

0. 3433 

410.0 

1.97 

558 

0 

0. 000651 

2000.0 

0.70  9  3 

574.0 

1.33 

557 

0 

0.  000496 

2500.0 

0.5o36 

741.0 

1.74 

556 

0 

0. 000336 

3000.0 

0.4746 

908.0 

1.63 

555 

0 

0.000331 

3500.0 

0.4073 

1080.0 

1.65 

554 

0 

0. 000234 

TWO-PHASE     tJOUNDAKY 


THERMODYNAMIC     PROFERTIcS    OF    NITROGEN 
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0.6012 
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0.4824 

3105.0 

145.0 
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0. 1793 

0.2605 

1239.0 

60C.0 

0.4121 

232.0 

1.00 

103.4 

14o.l 

1.399 

0.1793 

0.2600 

1250.0 

700.0 

0.4343 

275.0 

0.837 

121.7 

171.9 

1.438 

0.1795 

0.2571 

1350.0 

800.0 

0.5553 

316.0 

0.724 

140.0 

197.6 

1.473 

0.1804 

0.2562 

1442.0 

900.0 

0.6257 

356.0 

0.638 

158.3 

223.2 

1.503 

0.1820 

0.2565 

1525.0 

1000.0 

0.6955 

396.0 

0.571 

176.6 

243.9 

1.530 

0.1842 

0.2579 

1603.0 

1500.0 

1.041 

592.0 

0.376 

272.9 

380.9 

1.637 

0.1991 

0.2710 

193  2.0 

2000.0 

1  .385 

785.0 

0.261 

376.2 

519.3 

1.71? 

0.2126 

0.2641 

2204.0 

2500.0 

1.726 

977.0 

0.22  4 

495.3 

664.4 

1.761 

0.2226 

0.2937 

2444.0 

3000.0 

2.070 

1170.0 

0.167 

596.4 

815.1 

1.835 

0.2294 

0.3004 

2  66  3.0 

3500.0 

2.412 

1360.0 

0.16  0 

714.4 

364.5 

1.362 

0.2342 

0.3051 

2866.0 

THO-PHASE     30UNOAKY 


•jO    P3I4    IS09«k 


THERM0»HTSIC4L     FROF  ERTIES    OF 


TEMPER4TURE    OENSIT 

OE3.    .< 

L3/CU 

120.0 

53.66 

125.0 

53.01 

130.0 

52.33 

135.0 

51.62 

1*0.0 

50.39 

11.5.0 

50.1i> 

150.0 

".9.36 

155.0 

1.0.56 

160.0 

1.7.73 

165.0 

1.6.67 

170.0 

1.5.39 

175.0 

1.5.07 

100.0 

1.1.. 12 

165.0 

1.3.  11 

190.0 

■.2.06 

200.0 

39.76 

205.0 

38.46 

210.0 

37.01. 

215.0 

35.1.1 

220.0 

33.-5 

225.0 

30.61 

230.0 

25.51. 

235.0 

1"..17 

21.0.0 

11.32 

245.0 

9.99 

250.0 

9.127 

255.0 

6.1.89 

260.0 

7.986 

265.0 

7.571 

270.0 

7.220 

275.0 

6.  315 

260.0 

6.61.7 

265.0 

6.1.03 

290.0 

6.193 

295.0 

5.997 

300.0 

5.813 

310.0 

5.500 

320.0 

5.225 

330.0 

1..98H 

31.0.0 

■..770 

350.0 

1..577 

360.0 

1..1.03 

370.0 

1..21.5 

360.0 

1..093 

390.0 

3.965 

1.00.0 

3.81.1 

520. 
530. 
51.0. 


590. 
600. 
700. 


1500.0 
2000.0 
2500.0 
3000.0 
3500.0 


3.331. 
3.250 
3.171 
3.096 
3.025 
2.95  7 
2.  i9  3 
2.332 
2.773 
2.717 

2.663 


1.301 
1.593 
1.1.33 

0 . 9602 
0. 7221 
0.5738 
0  .1.331 


IMDH/CWIp  IMOP/OUly     -1/nP/Dl/l. 

3TU/L3  P5I4-CU    FT/6TU       P5Ifl 


16.3  93500. 

11.. 9  60700. 

li.. 0  70200. 

13.2  61500. 

12.6  Si.200. 

12.0  1.7900. 

11.5  1.2500. 

11.0  37600. 

10.5  33300. 

10.0  29<.00. 


156. 
151. 


128. 
122. 
117. 
111. 


111.0 
llit.O 
117.0 
119.0 
122.0 
125.0 
128.0 
131.0 


25300.0 

22t>00.0 

13600 .0 

16900.0 

11.300.0 

9920.0 

7950.0 

6130.0 

1.1.1.0.0 

2880.0 


266. 
130. 
219. 
276. 
316. 
347. 
371. 
391. 
1.07. 


1.53. 
1.61. 
1.69. 
1.82. 
1.92. 
501. 
508. 

515. 
520  . 
525. 
529. 
533. 
536. 
539. 


51.9.0 
550.0 
552.0 
553.0 
555.0 
556.0 
557.0 
558.0 
559.0 
56D.0 

561.0 
561  .0 
562.0 
563.0 
563.0 
561..  0 
567.0 
569.0 


(TJ/OIUJ  THERHAu 

CONDUCTIVITY 
1/OEC.    R       3TU/FT-HR-R 


0.0921. 
0.089- 
0.0861. 
0.0831. 
0.0801. 
0.0775 
0.071.6 
0.0717 
0.0688 
0.0660 


VISCOSITY 
LO/FT-SEC 


0. 


.1-6 


.0027) 
.00292 
.00306 
.00320 
.00336 
.00352 
.00371 


0.001.15 
0.001. 1.3 
0. 001.75 
0.00511. 
0.00622 
0.00703 
0. 00817 
0.0099- 
0.0132 

0.0212 
0.0769 
0.0699 
0.0309 
0.0207 
0.0160 
0.0132 
0.0111. 
0.0100 
0. 00903 

0.0032- 
0.00760 
0.00707 
0.00662 
0.00621. 
0.  00590 
0.00535 
0.  001.91 


0.00399 
0.00377 
0.00357 
0.  0031.0 
0.00325 
0.00311 
0.00299 
0.00287 
0.00277 
0.00267 

0.00253 
0.00251 
0.0021.3 
0. 00236 
0.00229 
0.00223 
0.0021? 
0.00212 
0.00207 
0. 00202 

0.0019? 
0.00193 
0.00188 
0.  00181+ 
0.00130 
0.00177 
0.0  011.3 
0.00127 
0. 00112 
0.00100 

0.0006ol 
0.0001.95 
0. 000396 
0. 000331 

0.  0002)1. 


0.0632 
0.0605 
0.0573 
0.0551 
0.0521. 
0.01.71 
0  .01.1.1. 


0.031.0 
0.0322 
0.0211. 
0  .0165 
0  .0H6 
0.0136 
0 . 0130 
0.0125 
0.0122 
0.0120 

0.0119 
0.0113 
0.0117 
0.0117 
0.0117 
0.0117 
0.0118 
0 .0119 
0.0121 
0.0122 

0.0121. 
0.0126 
0.0128 
0.0129 
0.0131 
0.0133 
0.0135 
0.0137 
0.0139 
0.011.1 


.  0  1 1. 3 
.0151 
.0153 
.0155 
.0157 
.0159 
.0161 

.0163 
.0165 
.0167 
.0169 
.0171 
.0173 
.0192 
.0211 
.0230 


0 

913 

0 

81.6 

0 

625 

0 

817 

0 

611. 

0 

Oil. 

0 

617 

0 

620 

0 

625 

0 

631 

0.958 
0.976 
0.993 


1.33 

1.35 
1.  36 


THERH4L 

DIFFUSIVITY 

SO    FT/HR 


0.00361. 
0.00353 
0.0  0  31.1. 
0.00336 
0  .  0  0  32  8 
0.00320 
0.00312 
0.0 0  30 3 
0  .  0  0  29  ■> 
0.0  0  281. 

0.00271. 
0.0  0  261. 
0.00253 
0.0021.2 
0.00230 
0.00203 
0.00188 
0. 00172 
0.00153 
0.00130 

0. 000990 

0.0001. 1.0 

0.000638 

0.00133 

0.00192 

0.00238 

0.00278 

0.00316 

0.00352 

0.00386 

0.0  01.19 

0.0  01.5  2 
0.0  0  431. 
0.00516 
0.0051.8 
O.O 0  58  0 
0.0  0  61.1. 
0.00707 
0.00771 
0.00836 

0.00900 

0.00965 

0.0103 

0.0110 

0.0116 

0.0123 

0.0130 

0.0137 

0.011.1. 

0.0151 

0.0158 
0.0165 
0.0172 
0.0180 
0.0187 
0.0195 
0.0202 
0.0210 
0.0213 
0.0225 

0.0233 
0.021.1 
0.0250 
0.0258 
0.0266 
0.0271. 


1.1.6200 
1.1.5575 
1.1*  1.921. 
1.1.1.251 
1.1.3555 
1.1.2838 
1.1.2100 
1 . 1. 1 31. 2 
1.1.0  56  3 
1.39760 

1.36332 
1.38076 
1.37187 
1.36260 
1.35289 
1.33175 
1.32000 
1.30706 
1.2921.6 
1.271.99 

1.25165 
1.20588 
1.11089 
1.0  8  791. 
1.07732 
1.0701.7 
1.0651.3 
1.0611.6 
1.05821 
1.0551.5 

1.05307 
1.05097 
1.01.911 
1.01.71.3 
1.01.591 
1.01.1.5  1 
1.01.205 
1.03992 
1.03805 
1.03639 

1.031.90 
1.03356 
1.03231. 
1.03122 
1.03018 
1.0  292  3 
1.02331. 
1.02752 
1.02671. 
1.02602 

1.02531. 
1.021.69 
1.021.09 
1.02351 
1.02297 
1.02245 
1.02196 
1.0211.9 
1.02101. 
1.02061 

1.02020 
1.01981 
1 .  0  1 91.  3 
1.01907 
1.01873 
1.01839 
1.01561. 
1.01363 
1.01209 
1.01087 


1.03 

1.00 

0.971 

0.950 

0.932 

0.916 

0.889 

0.867 

0.81.9 

0.631. 

0.8  22 
0.812 
0.803 
0.796 
0.7  89 
0.781. 
0.779 
0.771. 
0.770 
0.76? 

0.763 
0.761 
0.758 
0.755 
0.753 
0.751 
0.71.9 


0.71.2 
0.71.0 
0.739 
0.7  38 
0.737 
0.729 
0.723 
0.720 
0.717 


tjo-phose   iouinani 


THERMODYNAMIC     PROPERTIES    OF    NITROGEN 


570    PSIA    ISOBAR 


EMPERATURE 

VOLUME 

ISOTHERM 
OERIVATIVfc 

ISOCMORE 
DERIVATIVE 

INTERNAL 
ENERGY 

ENTHALPY 

ENTROPY 

:v 

CP 

VELOCITY 
OF    SOUND 

DEO.    R 

CU    FT/.3 

CU    FT-PSIA/LB 

PSIA/P 

BTU/L9 

9TU/L9 

BTU/LB-R 

6TU    /    LB    -R 

FT/SEC 

120.  a 

0.01S63 

171.0.0 

222.0 

-62.25 

-60.28 

0.6011 

0.251.7 

0.".735 

3876.0 

125.0 

0.01386 

1520.0 

203.0 

-59.89 

-57.90 

0.6205 

0.2562 

0.A783 

3631.0 

130.0 

0 .01911 

131.0.0 

186.0 

-57.52 

-55.50 

0.6391. 

0.251.3 

O.A806 

31.30.0 

135.0 

0.01937 

1190.0 

171.0 

-55.11. 

-53.10 

0.6575 

0.2509 

0.A815 

3258.0 

1  ".0.0 

0.01965 

1070.0 

158.0 

-52.76 

-50.69 

0.6750 

0.21.71 

0.1.822 

3106.0 

11.5.0 

0.01991. 

958.0 

11.7.0 

-50.38 

-i.j.27 

O.6520 

0.21.33 

O.U830 

2969.0 

150.0 

0.02025 

862.0 

136.0 

-H7.99 

-1.5.86 

0.7081. 

0.2398 

0."»6".5 

2  81.1.0 

155.0 

0. 02059 

776.0 

126.0 

-1.5.60 

-1.3.1.3 

0.721.3 

0.2368 

0.1.868 

2719.0 

160.0 

0.02095 

699.0 

117.0 

-H3.20 

-1.0.99 

0.7398 

0.231.2 

0.".902 

2603.0 

165.0 

0.02133 

628.0 

109.0 

-1.0.77 

-38.52 

D.7550 

0.2321 

0.U91.8 

21.91.0 

170.0 

0.02171. 

563.0 

101.0 

-38.33 

-36.01. 

0.7698 

0.2303 

0.5007 

2381.0 

175.0 

0.02218 

502.0 

93.8 

-35.86 

-33.51 

0.781.1. 

0.2288 

0.5081 

227".. 0 

180.0 

0.02265 

1.1.6.0 

86.9 

-33.31. 

-30.95 

0.7989 

0.2275 

0.5172 

2167.0 

185.0 

0.0231S 

393.0 

80.3 

-30.79 

-23.31. 

0.6132 

0.2265 

0.5283 

2061.0 

190.0 

0.02376 

31.3.0 

73.9 

-28.17 

-25.67 

0.8271. 

0. 2257 

0. 51.20 

1951..0 

200.0 

0.02513 

252.0 

61.9 

-22.72 

-20.07 

0.8561 

0.221.6 

0.5808 

1736.0 

205.0 

0.02597 

209.0 

56.1 

-19.83 

-17.09 

0.8708 

0.  221.". 

0.6097 

162  2.0 

210.0 

0.02695 

168.0 

50.3 

-16.80 

-13.95 

0.8860 

0.  221.6 

0.6501. 

1501.0 

215.0 

0.02819 

128.0 

!.<.. 1. 

-13.53 

-10.56 

0.9020 

0.2252 

0.7125 

1370.0 

220.0 

0.02979 

88.9 

38.2 

-9.903 

-0.758 

0.9191. 

0.2267 

0.8217 

1222.0 

225.0 

0.03221. 

50.3 

31.3 

-5.531 

-2.128 

0.91.02 

0.2301 

1.072 

101.2.0 

230.0 

0.03793 

11..  0 

21.8 

1.265 

5.268 

0.9727 

0.21.05 

2.310 

790.3 

235.0 

0. 06513 

7.76 

10.0 

16.21 

23.08 

1.01.9 

0.2510 

2.632 

611.. 2 

2<>0.0 

0.08A31 

17.8 

7.19 

22.51. 

31.1.1. 

1.085 

0.2359 

1.151 

631.. 8 

21.5.0 

0. 09650 

26.3 

5.99 

26.00 

35.18 

1.101. 

0.2259 

0.8031. 

65  8.1 

250.0 

0 .1062 

33.5 

5.26 

28.57 

39.78 

1.119 

0. 2188 

0.6508 

679.1 

255.0 

0.111.5 

39.8 

"1.75 

30.72 

1.2.80 

1.131 

0.2133 

0.561.1 

69  8.1 

260.0 

0.1219 

1.5.5 

1..36 

32.60 

1.5.1.7 

1.11.1 

0.2090 

0.5077 

715.1. 

265.0 

0.1268 

50.7 

4.  04 

31.. 31 

1.7.90 

1.150 

0.2055 

0.1.680 

731.5 

270.0 

0.1352 

55.6 

3.75 

35.90 

50.16 

1.159 

0.2025 

0.1.381. 

71.6.6 

275.0 

0.11.12 

60.1 

3.57 

37.39 

52.30 

1.167 

0.2000 

0.1.155 

760.8 

260.  0 

0.11.70 

61.. 5 

3.  35 

38.81 

5i.. 33 

1.171. 

0.1979 

0.3971 

77  A.  3 

285.0 

0.1526 

66.6 

3.22 

1.0.17 

56.27 

1.181 

0. 1961 

0.3822 

78  7.2 

290.0 

0.1580 

72.5 

3.08 

41.1.8 

58.15 

1.187 

0.191.5 

0.3638 

739.5 

295.0 

0. 1632 

76.1. 

2.95 

1.2.75 

59.  37 

1.19". 

0.1931 

0.3592 

811. A 

300.0 

0.1683 

80.1 

2.81. 

1.3.98 

61.75 

1.199 

0.1919 

0.3502 

822.3 

310.0 

0.1781 

67.1 

2.61. 

1.6.37 

65.17 

1.211 

0.  1898 

0.3357 

8AA.6 

320.0 

0.1876 

93.7 

2.1.7 

1.6.67 

63.1.7 

1.221 

0.1882 

0.321.1. 

865.2 

330.0 

0.1967 

100.0 

2.  33 

50.91 

71.67 

1.231 

0.1869 

0.3151. 

881.. 7 

31.0.0 

0.2056 

106.0 

2.21 

53.08 

7. .78 

1.21.0 

0.1858 

0.3081 

903.1. 

350.0 

0.211.3 

112.0 

2.10 

55.21 

77.83 

1.2A9 

0.181.9 

0.3020 

921.3 

360.0 

0.2228 

118.0 

2.00 

57.31 

80.63 

1.258 

0.181.2 

0.2970 

93  8.5 

370.0 

0.2312 

123.0 

1.92 

59.37 

63.78 

1.266 

0.1835 

0.2926 

955.1 

380.0 

0.2391. 

129.0 

1.81. 

61.1.1 

86.68 

1.273 

0. 1830 

0.2689 

971.2 

390.0 

0  .21.76 

131.. 0 

1.77 

63.1.3 

89.56 

1.281 

0.1825 

0.2857 

98  6.8 

1.00.0 

0.2556 

139.0 

1.70 

65.1.2 

92.1.0 

1.288 

0.1821 

0.2829 

1002.0 

1.10.0 

0.2635 

11.5.0 

1.61. 

67."t0 

95.21 

1.295 

0.1817 

0.280H 

1017.0 

1.20.0 

0.2711. 

150.0 

1.59 

69.36 

93.01 

1.302 

0.1611. 

0.2782 

1031.0 

1.30.0 

0.2792 

155.0 

1.5". 

71.31 

100.8 

1.308 

0.1812 

0.2762 

10A5.0 

1.1.0.0 

0.2869 

160.0 

1  .1.9 

73.25 

103.5 

1.315 

0.1809 

0.271.1. 

1059.0 

1.50.0 

0.2946 

161..  0 

1.1.5 

75.18 

106.3 

1.321 

0.  1807 

0.2728 

1073.0 

1.60.0 

0.3022 

169.0 

1.1.1 

77.09 

10  3.0 

1.327 

0. 1805 

0.271". 

1086.0 

1.70.0 

0.3097 

171..  0 

1.37 

79.00 

111.7 

1.333 

0.  180A 

0.2701 

1099.0 

1.80.0 

0.3172 

179.0 

1.  33 

80.90 

Hi..". 

1.338 

0.1602 

0.2689 

1112.0 

1.90.0 

0.321.7 

183.0 

1.30 

82.60 

117.1 

1.31.1. 

0.1801 

0.2678 

112A.0 

500.0 

0.3322 

188.0 

1.26 

81.. 69 

119.7 

1.31.9 

0.  1799 

0.2668 

1136.0 

510.0 

0.3396 

193.0 

1.23 

86.57 

122.1. 

1.35". 

0.1798 

0.2659 

11A8.0 

520.0 

0.31.59 

197.0 

1.20 

88.1.5 

125.1 

1.360 

0.1797 

0.2651 

1160.0 

530.0 

0.351.3 

202.0 

1.18 

90.32 

127.7 

1.365 

0.1797 

0.261.3 

1172.0 

540.0 

0  .3616 

206.0 

1.  15 

92.18 

130.1. 

1.370 

0.1796 

0.2636 

118A.0 

550.0 

0.3689 

211.0 

1.  13 

9i.. 05 

133.0 

1.37". 

0.1795 

0.2629 

1135.0 

560.0 

0.3761 

215.0 

1.10 

95.91 

135.6 

1.379 

0.1735 

0.2623 

1206.0 

570.0 

0.3831. 

219.0 

1.08 

97.76 

136.2 

1.38". 

0.1791. 

0.2617 

1218.0 

580.0 

0.3906 

221.. 0 

1.06 

99.6 

11.0.3 

1.388 

0.1791. 

0.2612 

122  9.0 

590.0 

0.3978 

226.0 

l.Oi. 

'101.5 

11.3.5 

1.393 

0.1791. 

0.2607 

1239.0 

600.0 

0.1.050 

232.0 

1.02 

103.3 

11.6.1 

1.397 

0. 1793 

0.2602 

125  0.0 

700.0 

0.1.759 

275.0 

0.653 

121.7 

171.9 

1.1.37 

0.1795 

0.2573 

1351.0 

800.0 

0.51.57 

316.0 

0.737 

11.0.0 

197.6 

1.1.71 

0.1801. 

0.2563 

1 1.1.2.0 

900.0 

0.61-.9 

357.0 

0.65  0 

156.3 

223.2 

1.502 

0. 1820 

0.2566 

152  6.0 

1000.0 

0.6836 

356.0 

0.581 

176.8 

21.8.9 

1.529 

0.181.2 

0.2579 

160A.O 

1500.0 

1.023 

592.0 

0.383 

272.9 

380.9 

1.635 

0.1991 

0.2710 

1933.0 

2000.0 

1.361 

7o5.0 

0.266 

3  76.2 

519.3 

1.715 

0.2128 

0.261.1 

220A.O 

25  0  0.0 

1.698 

978.0 

0.228 

1.85.3 

66-.. 5 

1.780 

0.2226 

0.2937 

2AI.5.0 

3000.0 

2.031. 

1170.0 

0.190 

598.1. 

813.1 

1.831. 

0.2291. 

0.300". 

266A.0 

3500.0 

2.370 

1360.0 

0.163 

71".. "t 

96*. 5 

1.881 

0.231.2 

0.3051 

2  86  7.0 

TXO-PHASE    BOUNDARY 


570     PSIA    ISOBAR 


THERMOPHYSICAL     PROPERTIES    OP 


TEMPERATURE    OENSITt 
OEG.    R         LB/CU    -T 


VIDH/OVL  V(DP/OUL,     -VIOP/DVL. 

BTU/LB         PSIA-CU    FT/BTU       PSIA 


C1V/DTL/V  THERMAL  VISCOSITY 

CONDUCTIVITY 
1/OES.     R       3TU/FT-MR-R    L6/FT-SEC 


120 

0 

53 

67 

125 

a 

53 

01 

130 

0 

52 

34 

135 

0 

51 

63 

HO 

0 

50 

90 

145 

0 

50 

15 

is  o 

0 

1.9 

37 

155 

0 

46 

57 

160 

0 

47 

74 

165 

0 

46 

69 

170 

0 

46 

01 

175 

0 

45 

09 

160 

0 

44 

14 

1S5 

0 

43 

14 

190 

0 

42 

09 

200 

0 

39 

SO 

205 

0 

36 

51 

210 

0 

37 

10 

215 

0 

35 

49 

220 

0 

33 

57 

225 

0 

31 

02 

230 

0 

26 

37 

235 

0 

15 

36 

2  40 

0 

11 

66 

245 

a 

10 

36 

250 

0 

9 

421 

255 

0 

6 

737 

260 

0 

6 

203 

265 

0 

7 

767 

270 

0 

7 

398 

275 

0 

7 

080 

260 

0 

6 

801 

265 

0 

6 

553 

290 

0 

6 

330 

295 

0 

6 

127 

300 

0 

5 

942 

310 

0 

5 

615 

320 

0 

5 

332 

330 

0 

5 

084 

340 

0 

» 

864 

350 

0 

h 

666 

360 

0 

4 

488 

370 

0 

4 

326 

360 

0 

4 

177 

390 

0 

4 

040 

400 

0 

3 

913 

199.0 
191.0 
162.0 
173.0 
165.0 
156.0 
152.0 
145.0 
139.0 
134.0 

126.0 
123.0 
117.0 
112.0 
106.0 
93.9 
87.5 


53.5 
39.3 

31.4 


450.0 

3 

395 

105 

a 

460.0 

3 

30} 

106 

a 

470.0 

3 

223 

111 

0 

460.0 

3 

15  2 

114 

0 

490.0 

3 

080 

117 

0 

50D.O 

3 

Oil 

119 

0 

510.0 

2 

945 

122 

0 

520.0 

2 

382 

125 

0 

530.0 

2 

623 

128 

0 

540.0 

2 

766 

131 

0 

550.0 

2 

711 

133 

0 

560.0 

2 

o53 

136 

0 

570.0 

2 

608 

139 

0 

560.0 

2 

560 

142 

0 

590.0 

2 

51-. 

144 

0 

600.0 

2 

469 

147 

0 

700.0 

2 

101 

174 

0 

800.0 

1 

632 

201 

0 

900.0 

1 

62b 

229 

0 

1000.0 

1 

463 

257 

0 

1500.0 

0 

9771 

410 

0 

2000.0 

0 

7348 

574 

0 

2500.0 

0 

5691 

741 

0 

3000.0 

0 

4917 

909 

0 

3500.0 

0 

4219 

1080 

0 

1.74 
1.69 


70300. 

61600. 


37700.0 
33400  .0 
29500.0 

25900  .0 

22600.0 

19700.0 

16900 .0 

14400 .0 

10000.0 

8050.0 

6230.0 

4540.0 

2980.0 

1560.0 
370.0 
119.0 
211.0 
272.0 
315.0 
348.0 
373.0 
394.0 
411.0 

426.0 
439.0 
450.0 
459.0 
468.0 
476.0 
489.0 
500.0 
509.0 
517.0 

523.0 
529.0 
534.0 
538.0 
542.0 
546.0 
549.0 
552.0 
554.0 
556.0 

558.0 
560.0 
562.0 
563.0 
565.0 
566.0 
567.0 
566.0 
569.0 
570  .0 

571.0 
572.0 
572.0 
573.0 
573.0 
574.0 
578.0 
579.0 
580  .0 
580.0 

579.0 
577.0 
576.0 
575.0 


.00233 
.00251 
.00264 
.00273 
.00292 
.00305 
.00320 
.00335 
.00352 
.00370 


.0925 
.0895 
.0865 
.0835 
.0805 
.0775 


.0633 
.0606 
.0579 
.0552 


0 

.00512 

0 

.0525 

0 

.00613 

a 

.0472 

0 

00697 

0 

.0445 

0 

. 00806 

0 

.0418 

0 

00973 

0 

.0391 

0 

.0128 

0 

.0365 

0 

.0200 

0 

.0341 

0 

.0588 

0 

.0321 

0 

.0840 

0 

.0232 

0 

0340 

0 

.0172 

0 

0220 

0 

.0151 

0 

.0167 

0 

.0139 

0 

0137 

0 

.0132 

0 

0117 

0 

0127 

0 

.0103 

0 

.0124 

0 

00921 

0 

.0122 

0 

00833 

a 

.0120 

0 

00772 

0 

.0119 

0 

00717 

0 

.0113 

0 

00671 

0 

.0118 

0 

00631 

0 

.0118 

0 

00597 

0 

.0113 

0 

00540 

0 

.0113 

0 

00495 

0 

.0120 

0 

00453 

0 

0121 

0 

00428 

0 

0123 

0 

00401 

0 

.0124 

0 

00379 

0 

.0126 

0 

00359 

0 

.0128 

0 

00342 

0 

.0130 

0 

00326 

0 

.0132 

0 

00312 

0 

0134 

0 

00300 

0 

0136 

0 

00283 

0 

.0138 

0 

00273 

0 

0140 

0 

.00268 

0 

0142 

0 

0  0  253 

0 

0144 

a 

00251 

0 

0146 

0 

00243 

0 

0148 

0 

00236 

0 

0150 

0 

00230 

0 

0152 

0 

00223 

0 

0154 

0 

00218 

0 

0156 

0 

00212 

0 

0158 

0 

00207 

0 

0160 

0 

00202 

0 

0162 

0 

00197 

0 

0163 

0 

00193 

0 

0165 

0 

00169 

0 

0167 

0 

001B-. 

0 

0169 

0 

00181 

0 

0171 

0 

00177 

0 

0173 

0" 

00143 

0 

0193 

0 

00127 

0 

0211 

0 

00112 

0 

0230 

0 

0 
0 
0 
0 

00100 

000661 
000435 
000396 
000331 

0 

0249 

0.640 
0.847 
0.854 
0.861 
0.876 
0.692 
0.909 
0.926 


0.960 
0.978 
0.995 


1.  17 
1.18 


THERMAL 

DIELECTRIC 

PRANOTL 

OIFFUSIVITY 

CONSTANT 

NUMBER 

SO.    FT/HR 

0.00364 

1.46206 

3.34 

0.00353 

1.45581 

3.01 

0.00344 

1.44932 

2.78 

0.00336 

1.44259 

2.62 

0.00326 

1.43564 

2.50 

0.00320 

1.42846 

2.37 

0.00312 

1.42111 

2.27 

0.0  0  30  3 

1.41355 

2.20 

0.00294 

1.40576 

2.13 

0.00235 

1.33775 

2.08 

0.00275 

1.38949 

2.03 

0.00264 

1.38094 

1.39 

0.00253 

1.37208 

1.96 

0.00242 

1.36284 

1.93 

0.00230 

1.35316 

1.91 

0.00204 

1.33212 

1.90 

0.00139 

1.32044 

1.91 

0.00173 

1.30763 

1.95 

0.D0155 

1.23317 

2.02 

0.00132 

1.27601 

2.16 

0.00103 

1.25346 

2.51 

0.000523 

1.21296 

4.18 

0.000574 

1.12059 

3.88 

0.00126 

1.09226 

2.07 

0.00181 

1.08028 

1.60 

0  .  0  0  22  7 

1.07279 

1.39 

0.00268 

1.06739 

1.26 

0.00305 

1.06318 

1.18 

0.00341 

1.05974 

1.12 

0.00375 

1.05685 

1.07 

0.00408 

1.05436 

1.03 

0.00440 

1.05218 

1.00 

0.00472 

1.05024 

0.978 

0.00504 

1.04850 

0.956 

0.00535 

1.04692 

0.937 

0  .00567 

1.04548 

0.920 

0. 00630 

1.04293 

0.892 

0.00693 

1.04074 

0.870 

0.00756 

1.03882 

0.852 

0.00819 

1.03712 

0.337 

0.00883 

1.03559 

0.3  24 

0.00947 

1.03421 

0.813 

0.0101 

1.03296 

0.805 

0.0108 

1.03181 

0.797 

0.0114 

1.03076 

0.790 

0.0121 

1.02976 

0.784 

0.0127 

1.02887 

0.7  79 

0.0134 

1.02603 

0.775 

0.0141 

1.02724 

0.771 

0.0148 

1.02650 

0.767 

0.0155 

1.02580 

0.764 

0  .  0 1 62 

1.02515 

0.761 

0.0169 

1.02453 

0.758 

0  .  0 1  76 

1.02394 

0.756 

0.0184 

1.02339 

0.754 

0.0191 

1.02286 

0.752 

0.0199 

1.02236 

0.750 

0.0206 

1.02188 

0.748 

0.0214 

1.02142 

0.746 

0.0222 

1.02098 

0.745 

0.0229 

1.02057 

0.743 

0.0237 

1.02017 

0.7  42 

0.0245 

1.01378 

0.741 

0.0253 

1.01941 

0.7  39 

0.0261 

1.01906 

0.738 

0.0270 

1.01672 

0.737 

0.0356 

1.01591 

0.7  29 

0.0450 

1.01387 

0.723 

0.0552 

1.01230 

0.720 

0.0659 

1.01106 

0.713 

TWO-PHA3E    30UN0ART 


THERMODYNAMIC  PROPERTIES  OP  NITROGEN 


580    PSIA 

ISOBAR 

EMPERATURE 

VOLUME 

ISOTHERM 
OERIV/ITIVF 

ISOCHOPE 
DERIVATIVE 

INTERNAL 
ENERGY 

ENTHALPY 

ENTROPY 

:v 

CP 

VELOCITY 
OF    SOUNO 

DEG.     R 

CU    PT/.3 

CU    FT-PSIA/LB 

PSIA/R 

BTU/LB 

BTU/L3 

BTU/LE-R 

9TU    /    LB    -R 

FT/SEC 

120.0 

0.01863 

1750.0 

222.0 

-62.26 

-60.26 

0.6010 

0.2549 

0.4733 

3876.0 

125.0 

0 . 01686 

1530.0 

203.0 

-59.90 

-57.68 

0.6205 

0.2564 

0.4762 

3631.0 

130.0 

0.01910 

1350.0 

186.0 

-57.53 

-55.43 

0.6393 

0.2545 

0.4804 

3430.0 

135.0 

0.01937 

1200.0 

171.0 

-55.15 

-53.07 

0.6574 

0.2511 

0.4814 

3259.0 

140.0 

0.01964 

1070.0 

156.0 

-52.76 

-50.67 

0.6749 

0.2472 

0.4820 

3107.0 

145.0 

0.01994 

960.0 

147.0 

-50.40 

-48.25 

0.6919 

0.2434 

0.4628 

2970.0 

150.0 

0.02025 

664.0 

136.0 

-48.01 

-45.84 

0.7083 

0.2400 

0.4643 

2842.0 

155.0 

0.02053 

778.0 

126.0 

-45.62 

-43.41 

0.7242 

0.2369 

0.4666 

2721.0 

160.0 

0. 02094 

701.0 

117.0 

-43.22 

-40.97 

0.7397 

0.2344 

0.4899 

2605.0 

165.0 

0.02132 

630.0 

109.0 

-40.80 

-38.51 

0.7548 

0.2322 

0.4944 

2493.0 

i?o.o 

0.02173 

565.0 

101.0 

-38.36 

-36.02 

0.7697 

0.2304 

0.5003 

2  38  4.0 

175.0 

0.02217 

504.0 

93.9 

-35.68 

-33.50 

0.7843 

0.2266 

0.5076 

2276.0 

180.0 

0.02264 

448.0 

67.0 

-33.38 

-30.94 

0.7967 

0.2276 

0.5166 

217  0.0 

165.0 

0.02317 

395.0 

60. 4 

-30.62 

-23.33 

0.8130 

0.2266 

0.5276 

2064.0 

190.0 

0.02374 

345.0 

74.1 

-26.21 

-25.66 

0.3272 

0.2257 

0.5411 

1958.0 

200.0 

0.02510 

254.0 

62.1 

-22.77 

-20.06 

0.8559 

0.2247 

0.5792 

1741.0 

205.0 

0.02593 

211.0 

56.3 

-19.90 

-17.11 

0.8705 

0.2245 

0.6075 

1627.0 

210.0 

0.02691 

170.0 

50.5 

-16.83 

-13.98 

0.3856 

0.2246 

0.6469 

1508.0 

215.0 

0.02812 

131.0 

44.7 

-13.63 

-10.61 

0.9014 

0.2251 

0.7067 

137B.0 

220.0 

0.02969 

91.7 

38.6 

-10.04 

-6.656 

0.9163 

0.2265 

0.8097 

123  2.0 

225.0 

0. 03204 

53.5 

31.8 

-5.772 

-2.330 

0.9391 

0.2297 

1.036 

1058.0 

230.0 

0.03704 

17.6 

22.9 

0.5132 

4.491 

0.9690 

0.2335 

1.973 

821.7 

235.0 

0.05975 

6.92 

11.1 

14.32 

20.74 

1.039 

0.2527 

3.032 

62  0.5 

240.0 

0 .08034 

16.3 

7.64 

21.66 

30.23 

1.079 

0.2380 

1.262 

63  3.8 

245.0 

0.09300 

25.0 

6.29 

25.39 

35.33 

1.100 

0.2275 

0.8465 

65  6.3 

250.0 

0.1028 

32.3 

5.46 

28.10 

39.14 

1.115 

0.2200 

0.6758 

677.9 

255.0 

0.1112 

38.7 

4.93 

30.32 

42.26 

1.128 

0.2143 

0.5603 

697.0 

260.0 

0.1187 

44.5 

4.51 

32.26 

45.00 

1.138 

0.2098 

0.5193 

714.5 

265.0 

0.1255 

49.6 

4.18 

34.00 

47.49 

1.146 

0.2062 

0.4767 

73  0.7 

270.0 

0.1319 

54.8 

3.90 

35.62 

43.79 

1.156 

0.2031 

0.4453 

745.9 

275.0 

0.1380 

59.4 

3.68 

37.13 

51.95 

1.164 

0.2005 

0.4211 

760.2 

260.0 

0.1437 

63.6 

3.46 

38.57 

54.01 

1.172 

0. 1964 

0.4013 

773.8 

265.0 

0.1493 

68.0 

3.31 

39.95 

55.93 

1.179 

0.1965 

0.3862 

786.7 

290.0 

0.1546 

72.0 

3.16 

41.27 

57.87 

1.185 

0.1949 

0.3  7  32 

799.1 

295.0 

0.1598 

75.8 

3.03 

42.55 

59.71 

1.192 

0. 1934 

0.3623 

811.1 

300.0 

0.1648 

79.5 

2.91 

43.80 

61.50 

1.198 

0.1922 

0.3529 

82  2.6 

310.0 

0.1745 

66.6 

2.70 

46.20 

64.95 

1.209 

0.1901 

0.3378 

844.5 

320.0 

0.1839 

93.3 

2.53 

48.52 

63.27 

1.219 

0.1884 

0.3262 

665.1 

330.0 

0.1929 

100.0 

2.39 

50.76 

71.48 

1.229 

0.1871 

0.3169 

684.7 

340.0 

0.201? 

106.0 

2.26 

52.95 

74.61 

1.239 

0.1660 

0.3094 

903.4 

350.0 

0.2103 

112.0 

2.15 

55.09 

77.67 

1.248 

0. 1850 

0.3032 

921.4 

360.0 

0.2187 

118.0 

2.05 

57.19 

80.68 

1.256 

0.  1843 

0.2980 

938.6 

370.0 

0.2269 

123.0 

1.96 

59.26 

83.63 

1.264 

0.1836 

0.2935 

95  5.3 

360.0 

0.2351 

129.0 

1.88 

61.30 

86.55 

1.272 

0.1831 

0.2897 

971.4 

390.0 

0.2431 

134.0 

1.81 

63.32 

69.43 

1.279 

0.1826 

0.2864 

987.1 

400.0 

0.2510 

139.0 

1.74 

65.32 

92.23 

1.287 

0.1822 

0.2835 

1002.0 

410.0 

0.2588 

144.0 

1.68 

67.31 

95.10 

1.294 

0.1816 

0.2810 

1017.0 

420.0 

0.2665 

150.0 

1.62 

69.27 

97.90 

1.300 

0.1815 

0.2787 

1032.0 

430.0 

0.2742 

155.0 

1.57 

71.23 

100.7 

1.307 

0.1812 

0.2767 

1046.0 

440.0 

0.2818 

159.0 

1.52 

73.17 

103.4 

1.313 

0.1810 

0.2749 

1059.0 

450.0 

0.2894 

164.0 

1.48 

75.10 

lOo.Z 

1.319 

0.1808 

0.2733 

1073.0 

460.0 

0.2969 

169.0 

1.43 

77.02 

103.9 

1.325 

0.1806 

0.2718 

1086.0 

470. D 

0.3043 

174.0 

1.39 

78.93 

111.6 

1.331 

0. 1804 

0.2705 

1099.0 

460.0 

0.3117 

179.0 

1.36 

80.63 

114.3 

1.337 

0. 1802 

0.2693 

1112.0 

490.0 

0.3191 

183.0 

1.32 

82.73 

117.0 

1.342 

0.18  01 

0.2682 

1125.0 

500.0 

0.3264 

188.0 

1.29 

84.62 

119.7 

1.348 

0.1800 

0.2671 

1137.0 

510.0 

0.3337 

193.0 

1.26 

86.50 

122.3 

1.353 

0.1799 

0.2662 

1149.0 

520.0 

0.3409 

197.0 

1.23 

88.38 

125.0 

1.358 

0.1798 

0.2653 

1161.0 

530.0 

0.3462 

202.0 

1.20 

90.26 

127.6 

1.363 

0.1797 

0.2646 

1173.0 

540.0 

0.3554 

206.0 

1.17 

92.12 

130.3 

1.368 

0.1796 

0.2638 

1134.0 

550.0 

0.3625 

211.0 

1.15 

93.99 

132.9 

1.373 

0.1796 

0.2631 

1196.0 

560.0 

0.3697 

215.0 

1.12 

95.85 

135.6 

1.378 

0.1795 

0.2625 

1207.0 

570.0 

0.3768 

219.0 

1.10 

97.71 

138.2 

1.382 

0.1795 

0.2619 

1218.0 

560.0 

0.3839 

224.0 

I. 06 

99.6 

140.8 

1.367 

0.1794 

0.2614 

1229.0 

590.0 

0.3910 

228.0 

1.06 

101.4 

143.4 

1.391 

0.1794 

0.2609 

124  0.0 

600.0 

0.3980 

233.0 

1.03 

103.3 

146.0 

1.396 

0.1794 

D.26D4 

1251.0 

700.0 

0.4678 

275.0 

0.869 

121.6 

171.9 

1.436 

0.1795 

0.2574 

1351.0 

600.0 

0.5365 

316.0 

0.75  0 

139.9 

197.6 

1.470 

0.1805 

0.2564 

144  3.0 

900.0 

0.6045 

357.0 

0.661 

158.3 

223.2 

1.500 

0.1821 

0.2567 

1527.0 

1000.0 

0.6720 

397.0 

0.592 

176.8 

248.9 

1.527 

0.1842 

0.2580 

1604.0 

1500.0 

1.006 

593.0 

0.36  9 

272.9 

381.0 

1.634 

0.1991 

0.2710 

1933.0 

2000.0 

1.338 

766.0 

0.291 

3  76.2 

519.9 

1.714 

0.2128 

0.2841 

2205.0 

2500.0 

1.669 

978.0 

0.23  2 

4  85.3 

664.5 

1.779 

0.2226 

0.2937 

2445.0 

3000.0 

1.999 

1170.0 

0.193 

598.4 

813.1 

1.833 

0.2294 

0.3004 

2664.0 

3500.0 

2.323 

1360.0 

0.166 

714.4 

964.6 

1.879 

0.2342 

0.3051 

2  86  7  .  0 

TWO-PHASE  BOUNDARY 


530    PilA    ISOBAR 


THERMOPHYSICAL     PROPERTIES    OF    NITROGEN 


TEMPERATURE    OENSITr 
DEG.    R         LB/CU   FT 


V(OH/OV>  tMOP/OUt        -\MDP/DV> 

BTU/LB  PSIA-CU    FT/BTU       PSIA 


COV/DTLfV  THERMAL  VISCOSITY 

P     CONOUCTIVIn 
1/DEG.     R       iTU/FT-HR-R    L6/FT-SEC 


THERMAL         DIELECTRIC 
9IFFUSIVITY       CONSTANT 
SQ    FT/HR 


PRANOTL 

NUMBER 


120.0 

53.67 

200.0 

16.3 

93700 

0 

0 

.00237 

0 

.0925 

18.1 

0.0036* 

l.*6211 

3.3* 

125.0 

53.02 

191.0 

1*.9 

30900 

0 

0 

00251 

0 

.0895 

15.7 

0.00353 

l.*5587 

3.02 

130.0 

52.31. 

182.0 

H.  0 

701.00 

0 

0 

.0026* 

0 

.0865 

13.9 

0.003** 

l.**939 

2.78 

135.0 

51.61. 

173.0 

13.2 

61700 

0 

0 

.00273 

0 

.0835 

12.6 

0.00336 

l.**267 

2.62 

1*0.0 

50.91 

166.0 

12.6 

5**00 

0 

0 

.00291 

0 

.0805 

11.6 

0.00323 

l.*3573 

2.50 

1*5.0 

50.16 

153.0 

12.0 

*8100 

0 

0 

.00305 

0 

.0776 

10.6 

0.00320 

l.*2658 

2.37 

150.0 

■.9.38 

152.0 

11.5 

*2700 

0 

0 

.003U 

0 

.07*6 

9.71 

0.00312 

l.*2122 

2.27 

155.0 

1.6.58 

11.6.0 

11.0 

37800 

0 

0 

.00331. 

0 

.0713 

9.00 

0.0030* 

1 .  *  1  36  7 

2.20 

160.0 

1.7.76 

140.0 

10.5 

33500 

0 

0 

.00351 

0 

.0689 

8.31. 

0.00295 

l.*0590 

2.13 

165.0 

1.6.91 

131..  0 

10.0 

29600 

0 

0 

.00369 

0 

.0661 

7.  72 

0.00235 

1.39790 

2.08 

170.0 

1.6.02 

128.0 

9.55 

26000 

0 

0 

00390 

0 

.063* 

7.  m 

0.00275 

1.38965 

2.03 

175.0 

1.5.11 

123.0 

9.10 

22700 

0 

0 

.00*13 

0 

.0606 

6.60 

0 .00  265 

1.38113 

1.99 

180.0 

41..  16 

117.0 

8.66 

19800 

0 

0 

.00**0 

0 

.0579 

6.  09 

0.0025* 

1.37228 

1.95 

185.0 

1.3.17 

112.0 

8.22 

17000 

0 

0 

.00*72 

0 

.0553 

5.61 

0.002*3 

1.36307 

1.93 

150.0 

1.2.12 

106.0 

7.79 

1*500 

0 

0 

.00510 

0 

.0526 

5.  15 

0.00231 

1.353*3 

1.31 

200.0 

39.81. 

91..  3 

6.91. 

10100 

0 

0 

.0061* 

0 

.0*73 

*.29 

0.00205 

1.332*8 

1.89 

205.0 

38.56 

87.9 

6.50 

81*0 

0 

0 

00691 

0 

.0**6 

3.39 

O.O0190 

1.32087 

1.91 

210.0 

3  7.16 

31.0 

6.06 

6330 

0 

0 

00799 

0 

.0*19 

3.*9 

0.0017* 

1.30816 

1.9* 

215.0 

35.57 

73.1. 

5.58 

*6*0 

0 

0 

00963 

0 

.0392 

3.10 

0.00156 

1.29386 

2.01 

220.0 

33.68 

6*. 8 

5.06 

3090 

0 

0 

0125 

0 

.0367 

2.69 

0.0013* 

1.27700 

2.1* 

225.0 

31.21 

51.. 5 

*.*3 

1670 

0 

0 

0190 

0 

.03*3 

2.25 

0.00106 

1.25515 

2.*5 

230.0 

27.00 

1.1.0 

3.55 

*76 

0 

0 

0*81 

0 

.0322 

1.68 

0.00060* 

1 .  2 1  8*  3 

3.72 

235.0 

16.73 

31.6 

2.63 

116 

0 

0 

0961 

0 

.0250 

1.  00 

0.000*93 

1.13185 

4.36 

21.0.0 

12.1.5 

33.6 

2.58 

203 

0 

0 

0376 

0 

.0180 

0.876 

O.O0115 

1.09696 

2.21 

21.5.0 

10.75 

36.2 

2.57 

268 

0 

0 

0231. 

0 

0155 

0.8** 

0.00170 

1.06339 

1.66 

250.0 

9.725 

38.7 

2.56 

31* 

0 

0 

0175 

0 

.01*2 

0.831 

0.00217 

1.07520 

l.*2 

255.0 

8.992 

1.1.0 

2.56 

3*8 

0 

0 

01*1 

0 

013* 

0.825 

0.00257 

1.0  69*0 

1.28 

260.0 

8.1.26 

1.3.2 

2.55 

375 

0 

D 

0120 

0 

.0129 

0.82* 

0.00295 

1.06*93 

1.19 

265.0 

7.966 

1.5.3 

2.51. 

397 

0 

0 

0105 

0 

.0125 

0.625 

0.00330 

1.06131 

1.13 

270.0 

7.579 

1.7.3 

2.5i. 

*15 

0 

0 

009*0 

0 

0123 

0.828 

0.0036* 

1.05827 

1.03 

275.0 

7.21.8 

1.9.3 

2.53 

*31 

0 

0 

0035.. 

0 

0121 

0.832 

0.00397 

1.05567 

1.0* 

280.0 

6.957 

51.2 

2.52 

*** 

0 

0 

0078k 

0 

0120 

0.638 

0.00*29 

1.053*0 

1.01 

285.0 

6.699 

53.1 

2.52 

*55 

0 

0 

00727 

0 

0119 

0.8*3 

0.00*60 

1.05138 

0.98* 

290.0 

6.1.68 

51..  9 

2.51 

*65 

0 

0 

00679 

0 

0119 

0.850 

0.00*92 

1.0*95  8 

0.962 

295.0 

6.259 

56.7 

2.50 

*7i» 

0 

0 

00638 

0 

0119 

0.857 

0.00523 

1.0*795 

0.9*2 

300.0 

6.068 

58.5 

2.50 

*83 

0 

0 

00603 

0 

0119 

0.86* 

0.0055* 

1.0*6*6 

0.925 

310.0 

5.730 

62.0 

2.1.8 

*96 

0 

0 

005*5 

0 

0119 

0.879 

0.00616 

1.0*333 

0.8  96 

320.0 

5.1.39 

65.1. 

2.1.7 

508 

0 

0 

00*99 

0 

0120 

0.895 

0.00678 

1.0*157 

0.873 

330.0 

5.181. 

63.7 

2.1.6 

517 

0 

0 

00*62 

0 

0122 

0.911 

0.007*1 

1.03960 

0.85* 

31.0.0 

*.953 

71.9 

2.1.5 

525 

0 

0 

00*30 

0 

0123 

0.928 

0.0080  3 

1.03785 

0.839 

350.0 

*.756 

75.1 

2.1.1. 

532 

0 

0 

00*0* 

0 

0125 

0.9*5 

0.00866 

1 .  0  3  62  8 

0.826 

360.0 

*.573 

78.3 

2.1.3 

538 

0 

0 

00381 

0 

0127 

0.962 

0  .  0  0  92  9 

1.03*87 

0.815 

370.0 

i..  1.0  7 

Sl.i. 

2.1.2 

5*3 

0 

0 

00361 

0 

0128 

0.979 

0.00593 

1.03359 

0.806 

380.0 

*.25* 

8i».  i. 

2.1.1 

5*8 

0 

0 

0  0  3*3 

0 

0130 

1.00 

0.0106 

1.032*1 

0.798 

390.0 

t.lli 

87.5 

2.1.0 

552 

0 

0 

00327 

0 

0132 

1.01 

0.0112 

1.03133 

0.791 

1.00.0 

3.981. 

90.5 

2.1.0 

555 

0 

0 

00313 

a 

013* 

1.  03 

0.0119 

1.03033 

0.785 

1.10.0 

3.86<> 

93.5 

2.39 

558 

0 

0 

00301 

0 

0136 

1.05 

0.0125 

1.029*1 

0.780 

1.20.0 

3.752 

96.1. 

2.38 

561 

0 

0 

00289 

0 

.0138 

1.  07 

0.0132 

1  .0285* 

0.7  76 

1.30.0 

3.61.7 

99.3 

2.38 

56* 

0 

0 

00279 

0 

01*0 

1.08 

0  .  0 1  39 

1.0277* 

0.772 

1.1.0.0 

3.51.8 

102.0 

2.37 

566 

0 

0 

00269 

0 

01*2 

1.10 

0.011.5 

1 .  0  2  69  6 

0.768 

1.50.0 

3.1.56 

105.0 

2.36 

568 

0 

0 

00260 

0 

01** 

1.12 

0.0152 

1.02627 

0.765 

1.60.0 

3.369 

108.0 

2.36 

570 

0 

0 

00252 

0 

01*6 

1.1* 

0.0159 

1.02560 

0.7  62 

1.70.0 

3.286 

111.0 

2.35 

572 

0 

0 

002** 

0 

01*3 

1.  15 

0.0166 

1.02*97 

0.7  59 

1.80.0 

3.208 

114.0 

2.35 

573 

0 

0 

00237 

0 

0150 

1.  17 

0.0173 

1.02*37 

0.756 

1.50.0 

3.131. 

117.0 

2.31. 

575 

0 

0 

00230 

0 

0152 

1.19 

0.0181 

1.02380 

0.75* 

500.0 

3.061. 

119.0 

2.31. 

576 

0 

0 

0022* 

0 

015* 

1.20 

0.0188 

1.02326 

0.752 

510.0 

2.997 

122.0 

2.33 

577 

0 

0 

00218 

0 

0156 

1.  22 

0.0195 

1.02275 

0.750 

520.0 

2.933 

125.0 

2.33 

578 

0 

0 

00212 

0 

0158 

1.2* 

0.0203 

1.02226 

0.7*6 

530.0 

2.872 

128.0 

2.32 

579 

0 

0 

00207 

0 

0160 

1.25 

0.0210 

1.02180 

0.7*7 

51.0.0 

2.811. 

131.0 

2.32 

580 

0 

0 

00202 

0 

0162 

1.27 

0.0218 

1.02135 

0.7*5 

550.0 

2.758 

133.0 

2.32 

581 

0 

0 

00197 

0 

016* 

1.28 

0.0226 

1.02093 

0.7*3 

560.0 

2.705 

136.0 

2.31 

582 

0 

0 

00193 

0 

0166 

1.30 

0.0  2  33 

1.02052 

0.7*2 

570.0 

2.65i. 

139.0 

2.31 

582 

0 

0 

D0189 

0 

0163 

1.  32 

0.02-.1 

1.02013 

0.7*1 

560.0 

2.605 

11.2.0 

2.30 

583 

0 

0 

00185 

0 

0170 

1.33 

0.02-9 

1.01976 

0.7  *0 

590.0 

2.558 

1W.0 

2.30 

58* 

0 

0 

00181 

0 

0172 

1.35 

0.0257 

1.01939 

0.738 

600.0 

2.512 

11.7.0 

2.30 

58* 

0 

0 

00177 

0 

017,. 

1.  36 

0.0265 

1.01905 

0.7  37 

700.0 

2.138 

171.. 0 

2.26 

588 

0 

0 

001*3 

0 

0193 

1.52 

0.0350 

1.01619 

0.729 

800.0 

1.861. 

201.0 

2.23 

590 

0 

0 

00127 

0 

0212 

1.66 

0.0**3 

1.01*11 

0.72* 

900.0 

1.651. 

229.0 

2.20 

590 

0 

0 

ooii,; 

0 

0230 

1.79 

0.05*2 

1.01251 

0.720 

1000.0 

1.1.88 

257.0 

2.16 

590 

0 

0 

00100 

0 

02*9 

1.92 

0.06*8 

1.01125 

0,716 

1500.0 

0.991.0 

1.10.0 

1.97 

569 

0 

0 

000661 

2000.0 

0.71,75 

571.. 0 

1.83 

587 

0 

0 

000*95 

2500.0 

0.5993 

71.1.0 

1.7* 

586 

0 

0 

000396 

3000.0 

0.5002 

909.0 

1.69 

585 

0 

0 

000331 

3500.0 

0.1.293 

1060.0 

1.65 

58* 

0 

0 

00028* 

THO-PHASE    BOUNDARY 


THERMODYNAMIC     PROPERTIES    OF    NITROGEN 


TEMPERATUFE 


125.0 
130.0 
135.0 


150.0 
155.0 
160.0 
165.0 

170.0 
175.0 
IdO.O 
165.0 
190.0 
200.0 
205.0 
210.0 
215.0 
220.0 

225.0 
230.0 
235.0 


250.0 
255.0 
260.0 
265.0 
270.0 

275.0 
260.0 
265.0 
290.0 
295.0 
300.0 
310.0 
320.0 
330.0 
31.0.0 

350.0 

360.0 
370.0 
360.0 


440.0 

1.50.0 
1.60.0 
470.0 
1.60.0 
i>90.0 
500.0 
510.0 
520.0 
530.0 
51.0.0 

550.0 
560.0 
570.0 
560.0 
590.0 
600.0 
700.0 
600.0 


1500.0 
2000.0 
2500.0 
3000.0 
3500.0 


590    P5IA 

IS09AR 

VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTMALPY 

derivative 

C£RIVATIVE 

ENERGY 

CU    FT/. B 

CU    FT-PSIA/L6 

PSIA/R 

BTU/L8 

BTU/L3 

0.01863 

1750.0 

222.0 

-62.27 

-60.23 

0. 01685 

1530.0 

203.0 

-59.91 

-57.35 

0 . 01910 

1350.0 

166. C 

-57.54 

-55.46 

0.01935 

1200.0 

171.0 

-55.17 

-53.05 

0  .01961. 

1070. 0 

156.0 

-52.79 

-50.64 

0.01993 

961.0 

11.7.0 

-50.41 

-46.23 

0.02025 

866.0 

136.0 

-48.03 

-45.82 

0.02058 

780.0 

126.0 

-45.64 

-43.39 

0.02093 

703.0 

118.0 

-43.24 

-40.95 

0.02131 

632.0 

109.0 

-40.82 

-33.49 

0.02172 

567.0 

101.0 

-38.38 

-36.01 

0.02216 

506.0 

94.  1 

-35.91 

-33.49 

0.02263 

1.50.0 

67.1 

-33.41 

-30.93 

0.02315 

397.0 

6U.5 

-30.66 

-23.33 

0. 02372 

31.7.0 

74.2 

-28.25 

-25.66 

0.02503 

256.0 

62.3 

-22.83 

-20.09 

0.02590 

213.0 

56.5 

-19.96 

-17.13 

0 .02667 

173.0 

50. 0 

-16.55 

-14.02 

0.02805 

133.0 

45.0 

-13.73 

-10.67 

0.02960 

94.5 

38.9 

-10.18 

-o.951 

0.03185 

56.7 

32.2 

-5.999 

-2.518 

0.03631. 

21.1 

23.8 

-0.1035 

3.567 

0.051.91 

6.72 

12.4 

12.37 

13.37 

0.  0761.1 

15.0 

3.  14 

20.71 

29.05 

0.06957 

23.7 

6.60 

24.76 

34.55 

0.0996 

31.1 

5.71 

27.61 

33.49 

0.1081 

37.7 

5.11 

29.92 

41.72 

0.1156 

1.3.6 

4.66 

31.91 

44.53 

0.1221. 

1.9.0 

4.31 

33.69 

47.07 

0.1288 

51.. 0 

4.  02 

35.34 

49.41 

0.  1406 
0.1460 
0.1513 
0.1565 
0.1615 
0.1711 
0.1603 
0.1892 
0.1979 

0. 2064 
0.2147 
0.2228 
0.2308 
0.2337 
0.2465 
0.2542 
0.2619 
0.2694 
0.2769 

0.2844 
0.2917 
0.2991 
0 . 3064 
0. 3136 
0. 3208 
0.3280 
0.3351 
0. 3423 
0.3493 

0.3564 
0.3634 
0. 3704 
0.3774 
0.3844 
0.3913 
0.4600 
0.5275 
0 . 5944 
0.6608 

0.9893 

1.  315 
1.641 
1.966 
2.290 


106.0 

112.0 
117.0 
123.0 
126.0 
134.0 
139.0 


164. 
169. 
174. 
179. 
163. 
188. 
193. 
197. 
202. 
206. 


219.0 
224.0 
226.0 
233.0 
275.0 
316.0 
357.0 
397.0 

593.0 
736.0 
978.0 
1170.0 
1360.0 


3.25 

3.11 
2.96 


1.65 

1  .60 
1.55 


36.88 
38.33 
39.72 
41.06 
42.3  6 
43.61 
46.04 


61.20 
63.22 
65.23 


0.673 
0.60  2 

0.39o 
0.296 
0.236 

0  .157 
0.169 


97.65 
99.5 
101.4 
103.2 
121.6 
139.9 
151.3 
176.7 

272.9 


57.60 
53.45 
61.25 
64.73 
61.06 
71.29 


83, 

.49 

65, 

.42 

83, 

,31 

92 

,16 

9t, 

.99 

97, 

,79 

100, 

,6 

103, 

,3 

106, 

,1 

101. 

,8 

Ill, 

.5 

171, 

,9 

197, 

,5 

22J, 

,2 

241, 

,  3 

3S1, 

,0 

513, 

,9 

ENTROPY 

c3TU/LB-R 

0.6009 
0.6204 
0.6352 
0.6573 
0.6748 
0.6917 
0.7081 


0.7695 
0.7641 
0.7965 
0.6128 
0.8270 
0.8556 
0.8702 
0.8852 
0.9005 
0.9181 


0.9380 

0.9660 

1.028 

1.073 

1.096 

1.112 

1.125 

1.136 

1.145 

1.154 

1.162 
1.170 
1.177 
1.183 
1.190 
1.196 
1.207 
1.216 
1.226 
1.237 

1.246 
1.255 
1.263 
1.270 
1.276 
1.285 
1.292 
1.299 
1.305 
1.312 

1.316 
1.324 
1.330 
1.336 
1.341 
1.346 
1.352 
1.357 
1.362 
1.367 

1.372 
1.377 
1.381 
1.366 
1.390 
1.395 
1.434 
1.469 
1.495 
1.526 

1.633 
1.713 


0.2552 
0.2566 
0.2547 
0.2513 
0.2474 
0.2436 
0.2401 
0. 2371 
0.2345 
0.2323 

0.2305 
0.2269 
0.22  7  7 
0.2266 
0.2258 
0.2247 
0.2245 
0.2245 
0.2251 
0.2263 

0.2292 

0.2370 
0.2530 
0.2400 
0.2291 
0.2212 
0.2153 
0.2106 
0.2068 
0.2037 

0.2011 
0.1988 
0. 1959 
0.1952 
0. 1938 
0.1925 
0.1903 
0.  1886 
0.  1872 
0. 1661 

0.1652 
0.1644 
0.1637 
0. 1832 
0.1827 
0.1823 
0.  1819 
0. 1816 
0.  1813 
0.1810 

0.  1808 
0.1806 
0. 1805 
0.1803 
0. 1602 
0. 1600 
0.1799 
0. 1798 
0.1797 
0.1737 

0. 1796 
0.17*5 
0.1795 
0.1794 
0.17*4 
0.1794 
0.1796 
0.1805 
0.1821 
0.1642 


.1931 
.2128 
.2226 
.2294 


CP 

VELOCITY 
OF    SOUNO 

-1 

I 

FT/SEC 

0 

.4732 

3875.0 

0 

.4761 

3631.0 

0 

.4802 

3431.0 

0 

.4812 

3259.0 

0 

.4618 

3108.0 

0 

.4626 

2971.0 

0 

.4841 

2  84  3.0 

0 

.4863 

2723.0 

0 

.4896 

2607.0 

0 

.4941 

2495.0 

0 

,4999 

2366.0 

0 

.5071 

2279.0 

0 

.5160 

2173.0 

0 

.5269 

2067.0 

0 

.5402 

1962.0 

0 

.5776 

174  6.0 

0 

.6053 

1633.0 

0 

.6436 

1514.0 

0 

.7011 

138  6.0 

0 

.7986 

124  3.0 

1 

.005 

1073.0 

1 

.747 

84  9.5 

3 

.242 

631.6 

1 

.390 

63  3.5 

0 

,6984 

65  5.7 

0 

.7027 

676.8 

0 

.5975 

69  6.0 

0 

.5314 

713.6 

0, 

.4858 

729.9 

0 

,4524 

74  5.2 

0, 

,4269 

759.6 

0 

,4067 

773.3 

0, 

,3903 

786.3 

0, 

.3767 

798.8 

0, 

,3653 

810.8 

0, 

.3556 

82  2.3 

0 

.3400 

84  4.3 

0, 

,32  79 

86  5.1 

0 

,3184 

884.7 

0 

.3107 

903.5 

a, 

,3043 

921.5 

0 

,2989 

93  8.8 

0 

,2944 

955.5 

0, 

,2905 

971.7 

a, 

,2871 

98  7.4 

a, 

,2842 

1003.0 

a, 

,2816 

1017.0 

0, 

,2793 

1032.0 

0. 

,2772 

1046.0 

0, 

.2754 

1060.0 

a, 

,2737 

1073.0 

0. 

,2722 

1087.0 

0. 

,2709 

1100.0 

0. 

,2696 

1112.0 

a. 

,2685 

112  5.0 

0. 

,2675 

1137.0 

0. 

,2665 

1150.0 

a. 

2656 

1161.0 

a. 

,2648 

1173.0 

0, 

,2641 

1185.0 

0, 

,2634 

119  6.0 

0. 

2628 

1208.0 

a. 

2622 

1219.0 

0. 

,2616 

1230.0 

0. 

2611 

1241.0 

0. 

2606 

1251.0 

0. 

2575 

135  2.0 

0. 

,2565 

144  3.0 

0. 

.2568 

1527.0 

0. 

2581 

1605.0 

0. 

2710 

193  4.0 

0. 

2641 

2205.0 

0. 

2538 

2446.0 

0. 

3004 

2665.0 

0. 

3051 

2  86  7.0 

THO-PHASE    30UN0AKY 


THERMOPHYSICAL     PROPERTIES    OF    NITROGEN 


590    PSIA    IS06AR 


TEMPERATURE     DENSITY  IMOH/Dl/Ij. 

OEG.     R  L3/CU    -T  BTU/LB 


IMDP/DUI,     -\MDP/Ol/L 
'SIA-CU    FT/BTU       PSIA 


IDJ/DTyW  THERHAL  VISCOSITY 

F     CONDUCTIVITY 
1/OEO.     R       3TU/FT-HR-R    LB/FT-SEC 


THERMAL  DIELECTRIC 

OIFFUSIVITY       CONSTANT 
SO    FT/HR 


120.0 

53 

68 

200 

: 

125.0 

53 

03 

191 

0 

130.0 

52 

35 

182 

0 

135.0 

51 

65 

171. 

0 

11.0.0 

50 

92 

166 

0 

145.0 

50 

17 

159 

0 

150.0 

1.9 

39 

152 

0 

155.0 

1.8 

59 

146 

0 

160.0 

1.7 

77 

11.0 

0 

165.0 

1.6 

92 

131. 

0 

170.0 

1.6 

01. 

129 

0 

175.0 

1.5 

13 

123 

0 

180.0 

1.1* 

18 

118 

0 

165.0 

1.3 

19 

112 

0 

190.0 

1.2 

15 

106 

0 

200.0 

39 

67 

91. 

7 

205.0 

38 

61 

68 

3 

210.0 

37 

21 

81 

5 

215.0 

35 

61. 

71. 

0 

220.0 

33 

79 

65 

5 

225.0 

31 

39 

55 

(. 

230.0 

27 

52 

1.2 

6 

235.0 

18 

21 

32 

1 

21.0.0 

13 

09 

33 

4 

21.5.0 

11 

16 

36 

O 

250.0 

10 

01. 

36 

1. 

255.0 

9 

251. 

1.0 

6 

260.0 

8 

653 

1.3 

0 

265.0 

8 

166 

1.5 

1 

270.0 

7 

763 

1.7 

1 

275.0 

7 

1.17 

1.9 

1 

260.0 

7 

115 

51 

0 

265.0 

6 

81.7 

52 

9 

290.0 

6 

606 

51. 

7 

295.0 

6 

391 

56 

5 

300.0 

6 

194 

58 

3 

310.0 

5 

81.5 

61 

a 

320.0 

5 

51.6 

65 

2 

330.0 

5 

261. 

66 

5 

31.0.0 

5 

053 

71 

S 

350.0 

1, 

81.5 

75 

0 

360.0 

i. 

653 

78 

1 

370.0 

4 

1.83 

81 

2 

360.0 

it 

332 

61. 

3 

390.0 

i. 

169 

87 

4 

1.00.0 

4 

056 

90 

4 

1.10.0 

3 

933 

93 

it 

1.20.0 

3 

813 

96 

3 

1.30.0 

3 

711 

99 

3 

1.1.0.0 

3 

611 

102 

0 

1.50.0 

3 

517 

105 

0 

1.60.0 

3 

1.28 

108 

0 

1.70.0 

3 

344 

111 

0 

1.60.0 

3 

261. 

111. 

0 

1.90.0 

3 

189 

117 

0 

500.0 

3 

117 

119 

0 

510.0 

3 

01.9 

122 

0 

520.0 

2 

981. 

125 

0 

530.0 

2 

922 

128 

0 

51.0.0 

2 

863 

130 

0 

550.0 

2 

806 

133 

0 

560.0 

2 

75  2 

136 

0 

570.0 

2 

700 

139 

0 

560.0 

2 

650 

11.2 

0 

590.0 

2 

602 

11.1. 

0 

600.0 

2 

555 

11.7 

0 

700.0 

2 

171. 

171. 

0 

600.0 

1 

896 

201 

0 

900.0 

1 

662 

229 

0 

1000.0 

1 

513 

258 

0 

1500.0 

1 

011 

1*10 

0 

2000.0 

0 

7602 

571. 

0 

2500.0 

0 

6095 

71.1 

0 

3000.0 

0 

5068 

909 

0 

3500.0 

0 

1.366 

1080 

0 

. 

TKO-PHASE 

BOUNOARY 

93100 

0 

0 

00237 

0 

.0925 

16.2 

3 

.  0  0  36  4 

1 

.46217 

3.34 

31000 

0 

0 

00250 

0 

.0895 

15.7 

0 

.00353 

1 

.45594 

3.02 

70500 

0 

0 

.0026<. 

0 

.0865 

13.9 

0 

.0034  4 

1 

.4494  6 

2.78 

61800 

0 

0 

00277 

0 

.0835 

12.6 

0 

.00336 

1 

.44275 

2.62 

51.500 

0 

0 

00291 

0 

.0806 

11.6 

0 

.  0  0  32  8 

1 

.43581 

2.50 

1.8200 

0 

0 

0030. 

0 

.0776 

10.6 

0 

.00321 

1 

.42867 

2.37 

H2800 

0 

0 

.00313 

0 

.0747 

9.72 

0 

.00312 

1 

.42133 

2.27 

37900 

0 

0 

00331. 

0 

.0718 

9.  01 

0 

.00  30  4 

1 

.41379 

2.20 

33600 

0 

0 

00350 

0 

.0690 

8.35 

0 

.  0  0  29  5 

1 

.40603 

2.13 

29600 

0 

0 

0036S 

0 

.0662 

7.73 

0 

.  0  0  28  5 

1 

.39805 

2.08 

26100 

0 

0 

00383 

0 

.0634 

7.15 

0 

.00276 

1 

.38982 

2.0  3 

22300 

0 

0 

001.12 

0 

.0607 

6.61 

0 

.00265 

1 

.38131 

1.99 

19900 

0 

0 

001.39 

0 

0580 

6.  10 

0 

.00254 

1 

.37249 

1.35 

17100 

0 

0 

001.70 

0 

.0553 

5.62 

0 

.  0  0  24  3 

1 

.36331 

1.93 

11.600 

0 

0 

00507 

0 

0527 

5.16 

0 

.00  231 

1 

.35370 

1.91 

10200 

0 

0 

00610 

0 

0474 

4.31 

0 

.00  206 

1 

.33264 

1.89 

321.0 

0 

0 

00686 

0 

0447 

3.90 

0 

.00131 

1 

.32130 

1.90 

61.30 

0 

0 

00790 

0 

.0420 

3.51 

0 

.00175 

1 

.30869 

1.94 

1.71.0 

0 

0 

00948 

0 

0393 

3.  12 

0 

.00157 

1 

.29454 

2.00 

3190 

0 

0 

0122 

0 

0368 

2.71 

0 

.00136 

1 

.27795 

2.12 

1780 

0 

0 

0181 

0 

.0344 

2.28 

0 

.00109 

1 

25675 

2.40 

581 

0 

0 

0410 

0 

0322 

1.74 

0 

.00  06  71 

1 

22291 

3.40 

122 

0 

0 

101 

0 

0266 

1.  06 

0 

.000450 

1 

14404 

4.65 

196 

0 

c 

0416 

0 

0189 

0.694 

0 

.00104 

1 

10212 

2.37 

261. 

0 

0 

0250 

0 

0160 

0.854 

0 

.00160 

1 

08667 

1.73 

312 

0 

0 

0183 

0 

.0146 

0.838 

0 

.00206 

1 

07771 

1.46 

31.9 

0 

0 

0147 

0 

.0137 

0.831 

0 

.00247 

1 

07147 

1.31 

377 

D 

0 

0124 

0 

0131 

0.829 

0 

.00285 

1 

06672 

1.21 

1.00 

0 

0 

0103 

0 

0127 

0.830 

0 

0  0  320 

1 

0  629  0 

1.14 

1.19 

0 

0 

00960 

0 

0124 

0.832 

0 

.00354 

1 

.05972 

1.09 

1.35 

0 

0 

00363 

0 

0122 

0.836 

0 

00366 

1 

05700 

1.05 

1.1.9 

0 

0 

00797 

0 

0121 

0.841 

0 

00418 

1 

05463 

1.02 

1.61 

0 

0 

00738 

0 

0120 

0.647 

0 

00449 

1 

05254 

0.991 

1.72 

0 

0 

00683 

0 

0120 

0.853 

0 

00430 

1 

05067 

0.968 

1.81 

0 

0 

0064O 

0 

0119 

0.859 

0 

00511 

1 

04898 

0.947 

1.89 

0 

0 

00610 

0 

011  3 

0.866 

0 

00542 

1 

04744 

0.9  29 

501. 

0 

0 

00550 

0 

0120 

0.861 

0 

00603 

1 

04473 

0.300 

515 

0 

0 

00503 

0 

0121 

0.837 

0 

00665 

1 

04240 

0.876 

525 

0 

0 

00465 

0 

0122 

0.913 

0 

.00726 

1 

04037 

0.857 

533 

0 

0 

00433 

0 

0124 

0.930 

0 

0  0  786 

1 

03858 

0.841 

51.0 

0 

0 

00405 

0 

0125 

0.946 

0 

00850 

1 

03697 

0.328 

51.7 

0 

0 

00383 

0 

0127 

0.964 

a 

00912 

1 

03553 

0.617 

552 

0 

0 

00362 

0 

0129 

0.931 

0 

0  0  975 

1 

03421 

0.807 

557 

0 

0 

00345 

0 

0131 

1.00 

0 

0104 

1 

03301 

0.793 

561 

0 

0 

00323 

0 

0132 

1.02 

0 

0110 

1 

03191 

0.792 

561. 

0 

0 

00314 

0 

0134 

1.  03 

0 

0117 

1 

03069 

0.786 

566 

0 

0 

00302 

0 

0136 

1.05 

0 

0123 

1 

02994 

0.781 

571 

0 

0 

00290 

0 

0138 

1.07 

0 

0130 

1 

02906 

0.776 

573 

0 

0 

00279 

0 

0140 

1.03 

0 

0136 

1 

02823 

0.772 

576 

0 

0 

00270 

0 

0142 

1.  10 

0 

0143 

1 

02746 

0.769 

578 

0 

0 

00261 

0 

0144 

1.12 

0 

0150 

1 

02674 

0.765 

560 

0 

0 

00252 

0 

0146 

1.14 

0 

0157 

1 

02605 

0.762 

581 

0 

0 

00244 

0 

0148 

1.15 

0 

0164 

1 

02541 

0.759 

583 

0 

0 

00237 

0 

0150 

1.17 

0 

0171 

1 

02480 

0.757 

581. 

0 

0 

00230 

0 

0152 

1.19 

0 

0178 

1 

0  2  422 

0.755 

586 

0 

0 

00224 

D 

0154 

1.20 

0 

0165 

1 

02367 

0.752 

567 

0 

0 

00218 

0 

0156 

1.22 

0 

0192 

1 

02315 

0.750 

588 

0 

0 

00213 

0 

0158 

1.24 

0 

0199 

1 

02265 

0.749 

589 

0 

0 

00207 

0 

0160 

1.25 

0 

0207 

1 

02218 

0.7  47 

590 

0 

0 

00202 

0 

0162 

1.27 

0 

0214 

1 

02173 

0.745 

591 

0 

0 

00196 

0 

0164 

1.29 

0 

0222 

1 

02129 

0.744 

592 

0 

0 

00193 

0 

0166 

1.30 

0 

0229 

1 

02088 

0.742 

592 

0 

0 

00183 

0 

0166 

1.32 

0 

0237 

1 

02048 

0.741 

593 

0 

0 

00185 

0 

0170 

1.33 

0 

0245 

1 

02010 

0.740 

591. 

0 

0 

00161 

0 

0172 

1.35 

0 

0253 

1 

01973 

0.739 

591. 

0 

0 

00177 

0 

017» 

1.  37 

0 

0261 

1 

01936 

0.738 

598 

0 

0 

00148 

0 

0193 

1.52 

0 

0345 

1 

01647 

0.729 

600 

0 

0 

00127 

0 

0212 

1.66 

0 

0436 

1 

01435 

0.724 

601 

0 

0 

00112 

0 

0230 

1.80 

0 

0  5  33 

1 

01273 

0.720 

601 

D 

0 

00100 

0 

0243 

1.92 

0 

0  638 

1 

01144 

0.716 

599 

0 

0 

000661 

598 

0 

0 

000435 

596 

0 

0 

000336 

595 

0 

0 

000330 

595 

0 

0 

000234 

THERMODYNAMIC     PROPERTIES    OF    NITROGEN 


TEMPERATURE 


120.  G 
125. a 
130.0 
135.0 
140.0 
145.0 
150.0 
155.0 
160.0 
165.0 

170.0 
175.0 

160.0 
165.0 
190.0 
200.0 
205.0 
210.0 
215.0 
220.0 

225.0 
230.0 
235.0 
240.0 
245.0 
250.0 
255.0 
260.0 
265.0 
270.0 

275.0 
260.0 
285.0 
290.0 
295.0 
300.0 
310.0 
320.0 
330.0 
340.0 

350.0 
360.0 
370.0 
380.0 
390.0 
400.0 
410.0 
420.0 


460.0 
470.0 
480.0 
490.0 
500.0 
510.0 
520.0 
530.0 
540.0 


580. 
590. 
600. 
700. 


1500. 
2000. 
2500. 
3000. 
3500. 


600    P3IA 

ISOBAR 

VOLUME 

ISOTHERM 

ISOCHOPE 

INTERNAL 

OERIVAUVE 

DERIVATIVE 

ENERGr 

CU    FT/. a 

CU    FT-PSIA/LB 

PSIA/R 

8TU/LB 

0.01863 

1750.0 

222.0 

-62.26 

0.01886 

1530.0 

203.0 

-59.92 

0. 01910 

1350.0 

186.0 

-57.55 

0.01936 

1200.0 

171.0 

-55.18 

0.01964 

1070.0 

156.0 

-52.80 

0.01993 

963.0 

147.0 

-50.43 

0.02024 

867.0 

136.0 

-48.05 

0.02057 

782.0 

127.0 

-45.66 

0. 02393 

704.0 

118.0 

-43.26 

0.02130 

634.0 

109.0 

-40.84 

0.02171 

568.0 

102.0 

-38.41 

0.02215 

508.0 

94.2 

-35.94 

0.02262 

452.0 

87.3 

-33.44 

0. 02314 

399.0 

80.7 

-30.89 

0.02371 

349.0 

74.4 

-28.29 

0. 02505 

258.0 

62.4 

-22.66 

0.02587 

216.0 

56.7 

-20.03 

0.02683 

175.0 

51.0 

-17.03 

0. 02800 

136.0 

45.2 

-13.83 

0. 02951 

97.2 

39.3 

-10.31 

0.03168 

59.8 

32.7 

-6.214 

0.03577 

24.6 

24.7 

-0.6289 

0.05084 

7.09 

13.7 

10.52 

0.07254 

13.7 

6.70 

19.68 

0.08621 

22.4 

6.93 

24.11 

0.09645 

30.0 

5.95 

27.11 

0.1050 

36.6 

5.30 

29.50 

0.1126 

42.6 

4.82 

31.55 

0.1194 

48.1 

4.45 

33.38 

0.1258 

53.2 

4.14 

35.05 

0.1318 

57.9 

3.89 

36.62 

0.1375 

62.4 

3.68 

38.09 

0.1429 

66.7 

3.49 

39.50 

0.1482 

70.6 

3.33 

40.85 

0.1533 

74.7 

3.15 

42.16 

0.1582 

78.5 

3.06 

43.43 

0.1677 

65.7 

2.84 

45.87 

0.1769 

52.5 

2.65 

48.21 

0.1857 

99.0 

2.49 

50.48 

0.1943 

105.0 

2.36 

52.68 

0.2026 

111.0 

2.24 

54.84 

0.2108 

117.0 

2.14 

56.95 

0.2139 

123.0 

2.04 

59.04 

0.2268 

128.0 

1.96 

61.09 

0.2346 

134.0 

1.88 

63.12 

0.2422 

139.0 

1.81 

65.13 

0.2498 

144.0 

1.75 

67.12 

0.2574 

149.0 

1.69 

69.09 

0.2648 

154.0 

1.63 

71.05 

0.2722 

159.0 

1.58 

73.00 

0.2795 

164.0 

1.53 

74.94 

0.2868 

169.0 

1.49 

76.66 

0.2940 

174.0 

1.45 

78.78 

0.3012 

179.0 

1.41 

80.69 

0.3083 

183.0 

1.37 

82.59 

0.3154 

188.0 

1.34 

84,48 

0.3225 

193.0 

1.30 

86.37 

0.3295 

197.0 

1.27 

88.25 

0.3365 

202.0 

1.24 

90.13 

0.3435 

206.0 

1.22 

92.00 

0.3505 

211.0 

1.19 

93.67 

0.3574 

215.0 

1.16 

95.74 

0. 3643 

220.0 

1.14 

97.60 

0.3712 

224.0 

1.12 

99.45 

0.3780 

228.0 

1.05 

101.3 

0.3849 

233.0 

1.07 

103.2 

0.4524 

275.0 

0.900 

121.6 

0.5189 

317.0 

0.777 

139.9 

0.5847 

357.0 

0.685 

158.2 

0.6500 

397.0 

0.612 

176.7 

0.9730 

593.0 

0.40  3 

272.9 

1.294 

767.0 

0.301 

376.2 

1.614 

979.0 

0.240 

485.3 

1.933 

1170.0 

0.200 

598.4 

2.252 

1360.0 

0.171 

714.4 

8TU/LB 

-60 

.21 

-57. 

,33 

-55, 

.43 

-53 

.03 

-50, 

.62 

-48 

,21 

-45, 

,80 

-43, 

,37 

-35.00 
-33.48 
-30.93 
-28.32 
-25.66 
-20.10 
-17.15 
-14.05 


-2.694 
3.345 
16.17 
27.74 
33.63 
37.83 
41.17 
44.06 
46.65 
49.03 


51.26 
53.37 
55.38 
57.32 
53.19 
61.00 
64.50 
67.86 
71.11 


.27 


86.29 
89.18 
92.04 
94.88 
97.69 
100.5 
103.2 


108. 
111. 
114. 
116. 
119. 
122. 


132.8 
135.4 
133.1 


171. 
197. 
223. 


381. 
519. 


0.6203 
0.6391 
0.6572 
0.6747 
0.6916 
0.7080 
0.7239 
0.7394 
0.7545 

0.7693 

0.7839 
0.7983 
0.8126 
0.8266 
0.8553 
0.8698 
0.8643 


0.9369 

0.9635 

1.019 

1.067 

1.092 

1.109 

1.122 

1.133 

1.143 

1.152 

1.160 
1.166 
1.175 
1.181 
1.188 
1.194 
1.205 
1.216 
1.226 
1.236 

1.245 
1.253 
1.261 
1.269 
1.277 
1.284 
1.291 
1.298 
1.304 
1.310 

1.317 
1.323 
1.329 


1.345 
1.350 
1.356 
1.361 
1.366 

1.370 
1.375 
1.380 
1.364 
1.389 
1.393 
1.433 


1.632 
1.712 
1.776 

1.830 
1.877 


0.2554 
0.2568 
0.2549 
0.2515 


o.; 


*76 


0.2438 

0.2403 
0.2372 


.2306 
.2290 
.2278 
.2267 
.2259 
.2247 


0.2289 
0.2357 
0.2520 
0.2420 
0.2306 
0.2225 
0.2163 
0.2115 
0.2076 
0.2043 

0.2016 
0. 1993 
0. 1973 
0. 1956 
0. 1941 
0.1928 
0.1906 
0.  1888 
0.1674 
0.1863 

0.1853 
0. 1845 
0.1836 
0.1833 
0.1328 
0.1823 
0.1820 
0. 1816 
0.  1814 
0.1811 


0.1809 
0.1807 
0. 1805 
D.1803 
0.1802 
0.1801 
0.1800 
0. 1799 
0. 1798 
0.1797 

0.1796 
0.1796 
0.1795 
0.1795 
0.1794 
0.1794 
0.1796 
0. 1805 
0.1821 
0.1843 

0.1991 
0.2128 
0.2227 
0.2294 
0.23»2 


CP 

VELOCITY 
OF    SOUNO 

R 

FT/SEC 

0 

.4731 

3675.0 

0 

.4779 

3631.0 

0 

.4801 

3431.0 

0 

.4310 

3260.0 

0 

.4816 

3109.0 

0 

.4824 

2  97  2.0 

0 

.4838 

2845.0 

0 

.4861 

2724.0 

0 

.4893 

2609.0 

0 

.4938 

2498.0 

0 

.4995 

2389.0 

0 

.5066 

2282.0 

0 

.5154 

2176.0 

0 

.5261 

2071.0 

0 

.5393 

1965.0 

0 

.5761 

1751.0 

0 

.6031 

1638.0 

0 

.6404 

1521.0 

0 

.6958 

1394.0 

0 

.7882 

1253.0 

0 

.9772 

1087.0 

1 

.585 

874.7 

3 

.221 

647.7 

1 

.532 

634.1 

0 

.9532 

654.9 

0 

.7316 

675.8 

0 

.6156 

695.0 

0 

.5440 

712.7 

0 

.4952 

729.2 

0 

.4598 

744.6 

0 

.4328 

759.1 

0 

.4116 

772.8 

0 

.3944 

785.9 

0 

.3803 

798.5 

0 

.3685 

810.5 

0 

.3584 

822.1 

0 

.3422 

844.2 

0 

.3298 

865.0 

0 

.3199 

884.8 

0 

.3120 

903.6 

0 

.3054 

921.6 

0 

.3000 

939.0 

0, 

.2953 

955.7 

0 

.2913 

972.0 

0, 

.2879 

987.7 

0 

.2648 

1003.0 

0, 

.2822 

1018.0 

0, 

,2798 

1032.0 

0, 

.2777 

1046.0 

0. 

.2759 

1060.0 

0, 

.2742 

1074.0 

0, 

,2726 

1087.0 

0, 

,2713 

1100.0 

0, 

,2700 

1113.0 

0. 

,2688 

1126.0 

0, 

,2678 

1138.0 

0. 

2668 

1150.0 

0, 

,2659 

1162.0 

0. 

2651 

1174.0 

0. 

,2643 

1185.0 

0, 

2636 

1197.0 

0. 

,2630 

1208.0 

0. 

2624 

1219.0 

0. 

2618 

123  0.0 

0. 

2613 

1241.0 

0. 

2608 

1252.0 

0. 

2577 

1353.0 

0. 

2566 

1444.0 

0. 

2568 

1528.0 

0. 

2581 

1606.0 

0. 

2711 

1934.0 

0. 

2842 

2  20  6.0 

0. 

2938 

2446.0 

0. 

3004 

2665.0 

0. 

3051 

2868.0 

TWO-PHASE  90U 


600    P5IA    ISOBAR 


THERMOPHYSICAL    PROPERTIES    OF    NITROGEN 


TEMPERATURE     OENSITr 
DEG.    R         LB/CU   rT 


VCOH/OV)  V(DP/OUL,     -V1DP/OVL. 

BTU/LB         PSIA-CU    FT/BTU       PSIA 


<DV/OTL/,V  THERMAL  VISCOSITY 

CONDUCTIVITY 
1/OEG.     R       3TU/FT-HR-R    LB/FT-SEC 


120 

0 

53 

68 

125 

0 

53 

03 

130 

0 

52 

36 

135 

0 

51 

66 

140 

0 

50 

93 

1« 

0 

50 

IS 

150 

0 

1.9 

<t0 

155 

0 

".8 

61 

170 

0 

1.6 

06 

175 

0 

1.5 

15 

LSD 

0 

1.1. 

20 

165 

0 

1.3 

22 

190 

0 

1.2 

18 

200 

0 

39 

91 

205 

0 

38 

65 

210 

0 

37 

27 

215 

0 

35 

72 

220 

0 

33 

89 

225 

0 

31 

56 

230 

0 

27 

96 

235 

0 

19 

67 

2<>0 

0 

13 

79 

21.5 

0 

11 

60 

I '.  0 

0 

10 

37 

255 

0 

9 

523 

260 

0 

8 

885 

265 

0 

6 

371. 

270 

0 

7 

950 

275 

0 

7 

589 

260 

0 

7 

27lt 

295 

0 

6 

997 

250 

0 

6 

748 

295 

0 

6 

525 

300 

0 

6 

321 

310 

0 

5 

962 

320 

0 

5 

65i> 

330 

0 

5 

385 

31.0 

0 

5 

11.8 

350 

0 

i, 

935 

360 

0 

1. 

743 

370 

0 

1* 

569 

360 

0 

It 

410 

390 

0 

i* 

263 

1.00 

0 

4 

128 

410 

0 

4 

003 

1.20 

0 

3 

866 

1.30 

0 

3 

776 

500. 
510. 
520. 
530. 


590. 
600. 
700. 


loao.o 

1500.0 
2000.0 
2500.0 
3000.0 
3500.0 


3.674 

3.574 

3.487 
3.401 
3.32  0 
3.243 
3.170 
3.101 
3.035 
2.971 
2.  411 

2.853 
2.79  8 
2.745 
2.694 
2.645 
2.593 
2.210 
1.927 
1  .  710 
1.539 

1.028 
0 . 7730 
0.6197 
D.5173 


192.0 
174.0 
166.0 

159.0 
152.0 
146.0 
140.0 


129. 
123. 
118. 
112. 
107. 


105.0 
108.0 
111.0 
114.0 
116.0 
119.0 
122.0 
125.0 
128.0 
130.0 

133.0 
136.0 
139.0 
141.0 
144.0 
147.0 
174.0 
201.0 
229.0 
258.0 

410.0 
574.0 
742.0 

909.0 


9.56 
9.11 
6.67 
8.23 
7.81 
6.96 
6.53 


2.38 
2.  38 


2.27 
2.23 


1.74 
1.69 

1.65 


93900  .0 
61100 .0 
70600 .0 
61900.0 
54600.0 
48300.0 
42900.0 
38000.0 
33700.0 
29700.0 

26200.0 

22900 .0 

20000  .0 

17200.0 

14700.0 

10300.0 

8340.0 

6520.0 

4840.0 

3300.0 

1890.0 
667.0 
139.0 
189.0 
260.0 
311  .0 
349.0 
379.0 
403.0 
423.0 


467.0 
476.0 
48  7.0 
496.0 
511.0 
523.0 
533.0 
542.0 

549.0 
555.0 
561.0 
566.0 
570.0 
574.0 
577.0 
580.0 
583.0 
585.0 

587.0 
589.0 
591.0 
593.0 


607.0 
606.0 
605.0 


0.00237 
0.00250 
0. 00263 
0.00277 
0.00290 
0.00304 
0.00318 
0.00333 
0.00349 
0.00367 

0.00388 
0. 00411 
0.00437 
0.00468 
0.00505 
0.00606 
0.00680 
0.00782 
0.00934 
0.0119 

0.0173 
0.0359 
0.0981 
0.0460 
0.0267 
0.0192 
0.0152 
0.0127 
0.0110 
0. 00980 

0 . 00885 
0. 00810 
0.00743 
0.00697 
0.00654 
0. 00616 
0. 00555 
0.00507 
0.00468 
0.00436 

0.0O408 
0.00385 
0.00364 
0.0034b 
0. 00330 
0.00316 
0. 00303 
0. 00291 
0.00280 
0.00270 

0. 00261 
0. 0O253 
0.00245 
0.0  02  38 
0.00231 
0.00225 
0.0021-) 
0. 00213 
0. 3O208 
0.00203 

0.00198 
0.00193 
0.0018 4 
0.00185 
0.00181 
0.00177 
0.00148 
0.00127 
0.00112 
0.00100 

0.000661 
0.000445 
0.000396 
0. 000330 
0.000283 


.0925 
.0896 
.0666 
.0636 
.0806 
.0777 
.0747 
.0719 
.0690 
.0662 

.0635 

.0608 
.0581 
.0554 
.0527 


.0345 
.0324 
.0278 
.0198 
.0165 


0.0144 
0.0139 
0.0133 
0.0129 
0.0126 

0.0123 
0.0122 
0.0121 
0.0120 
0.0120 
0.0120 
0.0120 
0  .0121 
0.0123 
0.0124 

0.012b 
0.0127 
0.0129 
0.0131 
0.0133 
0.0135 
0.0137 
0.0139 


0.0146 
0.0148 
0.0150 
0.0152 
0.0154 
0.0156 
0.0156 
0.0160 
0  .0162 

0.0164 
0.0166 
0.0163 
0.0170 
0.0172 
0.0174 
0.0193 
0.0212 
0.0231 
0.0249 


1.80 

1.13 

0.914 

0.86  5 

0.846 

0.838 

0.834 

0.834 

0.836 


0.844 
0.850 
0.856 
0.862 
0.869 
0.883 
0.699 
0.915 
0.931 

0.948 
0.965 
0.982 


THERMAL 

DIELECTRIC 

PRANDTL 

IFFUSIVITY 

CONSTANT 

NUMBER 

SO    FT/HR 

0.00364 

1.46222 

3.35 

0.00353 

1.45600 

3.02 

0. 00344 

1.44953 

2.78 

0.00336 

1.44283 

2.62 

0  .  0  0  32  9 

1.43590 

2.50 

0.00321 

1.42877 

2.37 

0.00313 

1.42144 

2.27 

0.00304 

1.41391 

2.20 

0.00295 

1.40617 

2.13 

0  .  0  0  28  6 

1.39820 

2.08 

0.00276 

1.38998 

2.03 

0.00266 

1.38150 

1.99 

0.00255 

1.37270 

1.95 

0.00244 

1.36354 

1.92 

0.00232 

1.35396 

1.90 

0.00206 

1.33319 

1.89 

0.00192 

1.32172 

1.90 

0.00176 

1 .  3  0  92  1 

1.93 

0.00159 

1.29521 

1.99 

0.00138 

1.27888 

2.10 

0.00112 

1.25826 

2.35 

0.000730 

1.22671 

3.17 

0.000438 

1.15617 

4.71 

0.0009  39 

1.10778 

2.54 

0.00150 

1.09015 

1.80 

0.00197 

1.08031 

1.49 

0.00238 

1.07360 

1.33 

0.00275 

1.06855 

1.23 

0.00310 

1.06452 

1.16 

0.00344 

1.06118 

1.10 

0.00376 

1.05834 

1.06 

0.00407 

1.05588 

1.03 

0.00438 

1.05371 

1.00 

0.00469 

1.05177 

0.973 

0.00499 

1.05002 

0.952 

0.00530 

1.04843 

0.934 

0.00591 

1.04563 

0.903 

0.00651 

1.04324 

0.879 

0.00712 

1.04116 

0.8  59 

0.00773 

1.03931 

0.843 

0.00834 

1.03767 

0.829 

0.00895 

1.03619 

0.818 

0.00957 

1.03484 

0.809 

0.0102 

1 .  0  3  3b  1 

0.800 

0.0108 

1.03248 

0.793 

0.0115 

1.03144 

0.787 

0.0121 

1.03047 

0.782 

0.0127 

1.02457 

0.777 

0.0134 

1.02873 

0.773 

0.0141 

1.02794 

0.7  69 

0.0147 

1.02720 

0.766 

0.0154 

1.02651 

0.763 

0.0161 

1.02585 

0.760 

0.0168 

1.02523 

0.757 

0.0175 

1.02464 

0.755 

0.0182 

1.02408 

0.753 

0.0189 

1.02355 

0.7S1 

0.0196 

1.02304 

0.749 

0.0203 

1.02256 

0.7  47 

0.0211 

1.02210 

0.746 

0.0218 

1.02165 

0.744 

0.0226 

1.02123 

0.743 

0.0233 

1.02083 

0.741 

0.0241 

1.02044 

0.740 

0.0249 

1.02006 

0.7  39 

0.0257 

1.01971 

0.738 

0.0  3  39 

1.01674 

0.729 

0.0429 

1  .0145  9 

0.724 

0.0525 

1.01294 

0.720 

0.0627 

1.01163 

0.718 

THO-PHASE     30UNOARY 


THERMODYNAMIC    PROPERTIES    OF    NITROGEN 


620     PSIA    ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 
DERIVATIVE 

ISOCHORE 
DERIVATIVE 

INTERNAL 
ENERGY 

ENTHALPY 

ENTROPY 

3V 

CP 

VELOCITY 
OF    SOUND 

DEG.    R 

CU    FT/LB 

CU    FT-PSIA/LB 

PSIA/R 

BTU/LB 

3TJ/L9 

BTU/LB-R 

BTU    /    L8    -R 

FT/SEC 

120.0 

0.01862 

1750.0 

222.0 

-62.30 

-60.16 

0.6007 

0.2559 

0.1.728 

3875.0 

125.0 

0.01365 

1530.0 

203.0 

-59.91. 

-57.76 

0.6201 

0.2572 

0.1.776 

3631.0 

130.0 

0.01909 

1350.0 

186.0 

-57.58 

-55.39 

0.6389 

0.2553 

0.4798 

3432.0 

135.0 

0.01935 

1200.0 

171.0 

-55.21 

-52.98 

0.6570 

0.2518 

0.4807 

3261.0 

1<.0.0 

0.01963 

1080.0 

159.0 

-52.83 

-50.58 

0.671.5 

0.21.79 

0.»813 

3111.0 

U5.1 

0.01992 

967.0 

117.0 

-SO  .1*6 

-1.3.17 

0.6911. 

0.21*1*1 

0.4821 

2974.0 

150.0 

0.02023 

871.0 

136.0 

-1*8.08 

-1.5.76 

0.7078 

0.2406 

0.1*334 

2848.0 

155.0 

0. 02056 

785.0 

127.0 

-1.5.70 

-1.3.31* 

0.7237 

0.2375 

0.4856 

2728.0 

160.0 

0.02091 

708.0 

118.0 

-1.3.30 

-1.0.90 

0.7391 

0.2348 

0.1.683 

2613.0 

165.0 

0.02129 

637.0 

109.0 

-1.0.69 

-33.1.5 

0.751.2 

0.2326 

0.4931 

2502.0 

170.0 

0.02169 

572.0 

102.0 

-36.1.6 

-35.97 

0.7690 

0.2308 

0.4987 

2394.0 

175.0 

0.02213 

512.0 

91..  1* 

-36.00 

-33.1.6 

0.7836 

0.2292 

0.5057 

2287.0 

leo.o 

0.02260 

1.55.0 

87.5 

-33.50 

-30.91 

0.7979 

0.2279 

0.5143 

2132.0 

185.0 

0.02311 

1*03.0 

81.0 

-30.96 

-28.31 

0.8122 

0.2269 

0.5247 

2077.0 

190.0 

0.02368 

353.0 

71*. 7 

-28.38 

-25.66 

0.8263 

0.2260 

0.5375 

1  97  3  .  0 

200.0 

0.02501 

262.0 

62.8 

-22.99 

-20.12 

0.651.7 

0.2248 

0.5731 

1 76  0  .  0 

205.0 

0 .02581 

220.0 

57.1 

-20.15 

-17.19 

0.8692 

0.2245 

0.5990 

1649.0 

210.0 

0.02675 

180.  D 

51.1* 

-17.16 

-li*.ll 

0.881.0 

0.2245 

0.6342 

1533.0 

215.0 

0.02783 

11.1.0 

1*5.8 

-11*.  02 

-10.32 

0.8995 

0.2249 

0.6858 

1409. 0 

220.0 

0.02933 

103.0 

39.9 

-10.57 

-7.211 

0.9161 

0.2259 

0.7692 

1272.0 

225.0 

0.03136 

65.8 

33.6 

-6.615 

-3.011. 

0.9350 

0.2282 

0.9299 

1115.0 

230.0 

0.031.87 

31.2 

26.1 

-1.1.97 

2.505 

0.9593 

0.2337 

1.365 

919.2 

235.0 

0.01.507 

9.17 

16.2 

7.1.39 

12.61 

1.003 

0.21.77 

2.789 

691.6 

21.0.0 

0.06503 

11.8 

10.0 

17.1*1. 

21*. 91 

1.055 

0.2454 

1.629 

638.3 

21.5.0 

0.07972 

20.0 

7.66 

22.69 

31.65 

1.083 

0.2336 

1.078 

654.3 

250.0 

0.0901.1 

27.8 

6.1.7 

26.06 

36.1*1* 

1.102 

0.2250 

0.7956 

674.3 

255.0 

0.0991b 

3... 6 

5.70 

26.61. 

1*0.03 

1.116 

0.2183 

0.6549 

69  3.5 

260.0 

0.1068 

i*o. a 

5.15 

30.82 

1*3.08 

1.128 

0.2132 

0.5710 

711.3 

265.0 

0.1137 

1*6.1. 

4.73 

32.73 

1.5.78 

1.138 

0.2090 

0.5151 

727.9 

270.0 

0.12  0  0 

51.6 

i*.i*0 

31.1.7 

i*d.25 

1.11.7 

0.2055 

0.1.752 

74  3.5 

275.0 

0.1260 

56.5 

4.12 

36.09 

50.55 

1.156 

0.2027 

0.1.1.51 

758.1 

260.0 

0.1316 

61.1 

3.88 

37.61 

52.72 

1.164 

0.2002 

0.4218 

772.0 

2e5.0 

D.1370 

65.1* 

3.66 

39.05 

5i*. 78 

1.171 

0.1931 

0.4030 

785.2 

290.0 

0.11.22 

69.6 

3.50 

1*0.1*3 

56.75 

1.178 

0.1963 

0.3877 

797.9 

295.0 

0.11*72 

73.6 

3.35 

1*1.76 

58.66 

1.184 

0.1947 

0.3749 

810.1 

300.0 

0.1520 

77.1* 

3.21 

1.3.05 

60.50 

1.190 

0. 1934 

0.3640 

621.8 

310.0 

0.1611* 

61.. 7 

2.97 

1.5.53 

6**.  05 

1.202 

0.1911 

0.3467 

81*4.1 

320.0 

0.1703 

91.7 

2.77 

%7.90 

67.1.5 

1.213 

0. 1892 

0.3334 

965.0 

330.0 

0.1790 

98.2 

2.61 

50.19 

70.73 

1.223 

0.1878 

0.3230 

984.9 

31*0.0 

0.1873 

105.0 

2.1*6 

52.1.1 

73.92 

1.232 

0.1866 

0.3146 

90  3.8 

350.0 

0.1955 

111.0 

2.31. 

51.. 59 

77.03 

1.21.1 

0.1856 

0.3077 

922.0 

360.0 

0.2035 

117.0 

2.22 

56.72 

30.08 

1.250 

0.1648 

0.3020 

93  9.1. 

370.0 

0.2113 

122.0 

2.13 

58.61 

83.07 

1.258 

0. 1841 

0.2971 

95  6.2 

360.0 

0.2190 

128.0 

2.01. 

60.88 

8o.02 

1.266 

0.1835 

0.2929 

97  2.5 

390.0 

0.2266 

133.0 

1.96 

62.92 

83.93 

1.271* 

0. 1829 

0.2893 

98  8.3 

<*00.0 

0.231*1 

139.6 

1.88 

61. 91. 

91.81 

1.281 

0.1825 

0.2862 

1004.0 

1*10.0 

0.21.15 

11.1.. 0 

1.61 

66.93 

94.66 

1.286 

0.1821 

0.2631* 

1019.0 

420.0 

0.21*88 

11.9.0 

1.75 

68.92 

97.1.8 

1.295 

0. 1818 

0.2810 

1033.0 

1*30.0 

0.2560 

151.. 0 

1.69 

70.68 

100.3 

1.301 

0.1815 

0.2788 

1047.0 

1*1*0.0 

0.2632 

159.0 

1.61* 

72.81. 

103.1 

1.308 

0.1612 

0.2768 

1061.0 

1.50.0 

0.2703 

161*. 0 

1.59 

71*. 78 

105.3 

1.314 

0.1810 

0.2751 

1075.0 

1*60.0 

0.2771* 

169.0 

1.55 

76.71 

10d.6 

1.320 

0.1808 

0.2735 

1088.0 

1.70.0 

0.281*1. 

171.. 0 

1.50 

78.63 

111.3 

1.326 

0.1806 

0.2720 

1101.0 

1*60.0 

0  .2911* 

179.0 

1.1*6 

80.55 

114.0 

1.332 

0. 1804 

0.2707 

1114.0 

1*90.0 

0.2963 

183.0 

1.1*2 

82.1.5 

116.7 

1.337 

0.1803 

0.2695 

1127.0 

500.0 

0.3052 

188.0 

1.39 

81*. 35 

119.1* 

1.31.3 

0. 1802 

0.2664 

1139.0 

510.0 

0.3121 

193.0 

1.35 

66.21. 

122.1 

1.31.8 

0.1800 

0.2674 

1151.0 

520.0 

0.3169 

197.0 

1.32 

88.13 

121..  7 

1.353 

0.1799 

0.2665 

1163.0 

530.0 

0.3257 

202.0 

1.29 

90.01 

127.1. 

1.358 

0.1798 

0.2657 

1175.0 

51.0.0 

0.3321* 

206.0 

1.26 

91.88 

130.1 

1.363 

0.1798 

0.2649 

1187.0 

550.0 

0.3392 

211.0 

1.23 

93.75 

132.7 

1.368 

0.1797 

0.2641 

1198.0 

560.0 

0.31*59 

215.0 

1.21 

95.62 

135.3 

1.373 

0.1796 

0.2635 

1209.0 

570.0 

0.3526 

220.0 

1.18 

97.1.6 

133.0 

1.377 

0.1796 

0.2623 

122  0.0 

580.0 

0.3593 

221.. 0 

1.16 

99.31. 

11.0.6 

1.382 

0.1795 

0.2623 

1231.0 

590.0 

0.3659 

228.0 

1.13 

101.2 

11.3.2 

1.386 

0.1795 

0.2617 

1242.0 

600.0 

0.3725 

233.0 

1.11 

103.1 

11*5.3 

1.391 

0.1795 

0.2612 

125  3.0 

700.0 

0.4380 

276.0 

0.931 

121.5 

171.3 

1.431 

0.1796 

0.2579 

135  4.0 

600.0 

0.502"* 

317.0 

0.801* 

139.8 

197.5 

1.465 

0. 1805 

0.2568 

1445.0 

900.0 

0.5661 

358.0 

0.708 

156.2 

223.2 

1.1*95 

0.1821 

0.2570 

1529.0 

1000.0 

0.6291* 

398.0 

0.63  3 

176.7 

21.8.9 

1.523 

0.181.3 

0.2582 

1607.0 

1500.0 

0.91*22 

594. 0 

0.1*16 

272.8 

361.0 

1.629 

0.  1991 

0.2711 

193  5.0 

2000.0 

1.253 

7o7.0 

0.311 

376.2 

520.0 

1.709 

0.2128 

0.2842 

2207.0 

2500.0 

1.562 

979.0 

0.21*8 

1.85.3 

664.6 

1.774 

0.2227 

0.2938 

21.47.0 

3000.0 

1.871 

1170.0 

0.20  7 

598.1. 

813.3 

1.328 

0.2294 

0.3004 

2666.0 

3500.0 

2.180 

1360.0 

0.177 

71i..  i* 

961.. 7 

1.875 

0.2342 

0.3051 

2866.0 
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THtFMOPHYSICAL     PROFERTIES    OF    NITROGEN 


TEMPERATURE     OENSITf  V(OM/DV>  \MDP70U)        -iMDP/OVJ 

OEG.    R         L3/C0    -T  BTLVL3         PSIA-CU   FT/BTU      PSIA 


OV/OTI/V  THERMAL  VISCOSITY 

P     CONOJDTII/ITY 
1/DEG.     P       3TU/FT-HR-R    L6/FT-3EC 


THERMAL  DIELECTRIC 

DIFFUSI.JITY       CONSTANT 
SO    FT/HR 


130.0 

53.69 

200.0 

16.2 

94200, 

0 

0 

.00236 

0 

.0926 

16.2 

0.00365 

1.46233 

3.35 

125.0 

53.05 

192.0 

H. 9 

81300, 

.0 

0 

.00249 

0 

.0896 

15.8 

0.00354 

1.45612 

3.02 

130.0 

52.37 

183.0 

13.9 

70S00, 

.0 

0 

,00263 

0 

.0666 

14.0 

0.00345 

1.44967 

2.73 

135.0 

51.67 

171..  0 

13.2 

62100, 

,0 

0 

.00276 

0 

.0837 

12.7 

0.00337 

1.44298 

2.62 

11.0.0 

5  0.95 

166.0 

12.6 

54800 , 

.0 

0 

,00289 

0 

.0807 

11.6 

0.0  0  329 

1.43608 

2.50 

1".5.0 

50.20 

159.0 

12.0 

48500, 

,0 

0 

.00305 

0 

.0777 

10.6 

0.00321 

1.42897 

2.38 

150.0 

1.9.1.3 

153.0 

11.5 

43000, 

,0 

0 

,00317 

0 

.0746 

9.75 

0.00313 

1.42166 

2.27 

155.0 

1.8.63 

11.6.0 

11.0 

36200, 

.0 

0 

.00332 

0 

.0720 

9.05 

0.00305 

1.41415 

2.20 

160.0 

1.7.81 

11.0.0 

10.5 

33900, 

,0 

0 

.00349 

0 

.0691 

8.39 

0.00236 

1.40643 

2.13 

165.0 

46.97 

135.0 

10.0 

29900. 

,0 

0 

.00366 

0 

.0663 

7.  77 

0.00236 

1.39849 

2.09 

170.0 

1.6.10 

129.0 

9.56 

26400, 

.0 

0. 

,00386 

0 

.0636 

7.  19 

0.00277 

1.39031 

2.0  3 

175.0 

1.5.19 

121..  0 

9.12 

23100, 

,0 

0 

.00403 

0 

.0609 

6.64 

0.00266 

1.38186 

1.99 

1O0.O 

1.1.. 25 

118.0 

6.68 

20200 

,0 

0 

.00434 

0 

.0562 

6.13 

0.00256 

1.37311 

1.95 

185.0 

1.3.27 

113.0 

8.25 

17400. 

0 

0 

,00465 

0 

.0555 

5.65 

0  .  0  0  24  5 

1.36400 

1.92 

190.0 

1.2.21. 

107.0 

7.63 

14900 

,0 

0 

.00501 

0 

.0529 

5.20 

0.00233 

1.35449 

1.90 

200.0 

39.99 

95.7 

6.99 

10500, 

0 

0 

,00599 

0 

.0476 

4.35 

0.00209 

1.33389 

1.38 

205.0 

38.75 

89.5 

6.56 

8530, 

,0 

0 

.00669 

0 

.0450 

3.95 

0.  0  0191. 

1.32255 

1.89 

210.0 

37.39 

82.8 

6.13 

6720, 

.0 

0 

,0076b 

0 

.0423 

3.56 

0.00179 

1.31022 

1.92 

215.0 

35.36 

75.6 

5.67 

5040, 

,0 

0 

,00907 

0 

.0397 

3.  17 

0.00161 

1.29651 

1.97 

220.0 

3i>.09 

67.5 

5.18 

3500, 

0 

0, 

.0114 

0 

.0372 

2.78 

0.00142 

1.26067 

2.07 

225.0 

31.88 

58.1 

4.61 

2100. 

0 

0 

.0160 

0 

.0348 

2.36 

0.00117 

1.26108 

2.27 

230.0 

28.68 

•.6.8 

3.90 

395, 

,0 

0, 

.0292 

0 

.0326 

1.89 

0.000833 

1.23297 

2.84 

235.0 

22.19 

3  It.  9 

2.95 

203, 

,0 

0 

,0798 

0 

.0293 

1.  27 

0.000473 

1.17731 

4.37 

21.0.0 

15.37 

33.3 

2.61. 

162, 

,0 

0, 

,0549 

0 

.0218 

0.963 

0.000776 

1.12063 

2.91 

21.5.0 

12.51. 

35.1. 

2.61 

251, 

.0 

0 

,0305 

0 

.0177 

0.  890 

0.00131 

1.09774 

1.95 

250.0 

11.06 

37.8 

2.60 

307, 

,0 

0 

,0211 

0 

.0157 

0.663 

0.00176 

1.08585 

1.56 

255.0 

10.08 

1.0.1 

2.59 

349, 

.0 

0 

,0163 

0 

.0145 

0.651 

0.00219 

1.07806 

1.38 

260.0 

9.361. 

1.2.3 

2.58 

382, 

,0 

0 

.0135 

0 

.0137 

0.845 

0.00257 

1.07235 

1.27 

265.0 

8.797 

ll4.lt 

2.57 

406, 

,0 

0 

.0116 

0 

.0132 

0.844 

0  .  0  0  29  2 

1.06786 

1.18 

270.0 

8.332 

1.6.5 

2.57 

430, 

,0 

0 

,  0102 

0 

.0128 

0.845 

0.00324 

1.06419 

1.13 

275.0 

7.938 

1.8.5 

2.56 

448. 

0 

0 

,00916 

0 

.0126 

0.  846 

0 . 0  0  55  6 

1.06109 

1.08 

260.0 

7.598 

50.1. 

2.55 

464, 

0 

0 

,00836 

0 

.012* 

0.851 

0.00387 

1.05842 

1.04 

285.0 

7.299 

52.3 

2.51. 

478, 

0 

0 

.00770 

0 

.0125 

0.856 

0.00418 

1.05608 

1.0  1 

290.0 

7.033 

51.. 2 

2.51. 

489, 

.0 

0 

.00716 

0 

.0122 

0.862 

0.00448 

1.05599 

0.985 

295.0 

6.791. 

56.0 

2.53 

500, 

,0 

0 

.00669 

0 

.0122 

0.668 

0.00477 

1.05212 

0.963 

300.0 

6.577 

57.8 

2.52 

505. 

.0 

0 

,00630 

0 

.0121 

0.874 

0.00507 

1.05043 

0.943 

310.0 

6.197 

61.3 

2.51 

525. 

0 

0, 

,00566 

0 

.0122 

0.868 

0.00567 

1.04746 

0.311 

320.0 

5.871 

6 It.  7 

2.50 

536, 

.0 

0 

,00515 

0 

.0123 

0.903 

0.00626 

1.04493 

0.685 

330.0 

5.58  3 

68.1 

2.1.8 

549. 

0 

0, 

,00475 

0 

.0124 

0.919 

0. 00685 

1.04273 

0.864 

31.0.0 

5.338 

71.3 

2.1.7 

558, 

0 

0, 

. 00441 

0 

.0125 

0.935 

0.00745 

1.04079 

0.847 

350.0 

5.115 

7 It.  6 

2.1.6 

566, 

,0 

0. 

.0041 i 

0 

.0127 

0.952 

0.00304 

1.03906 

0.833 

360.0 

4.915 

77.7 

2.1.5 

573. 

0 

0 

,00386 

0 

.0128 

0.96  9 

0.00864 

1.03751 

0.821 

370.0 

4.733 

60.9 

2.1.1. 

579, 

,0 

0, 

.00367 

0 

.0130 

0.966 

0.00924 

1.03610 

0.811 

380.0 

I..  566 

81..  0 

2.1.3 

584, 

,0 

0 

.00349 

0 

.0132 

1.00 

0.00585 

1.03482 

0.803 

390.0 

4.413 

87.0 

2.1.2 

588, 

0 

0 

,00332 

0 

.0134 

1.02 

0.0105 

1.03364 

0.796 

1.00.0 

4.272 

90.1 

2.1.1 

592. 

,0 

0. 

.00313 

0 

.0  135 

1.04 

0.0111 

1.03255 

0.789 

1.10.0 

4.141 

93.1 

2.1.1 

596. 

,0 

0, 

,00304 

0 

.0137 

1.  05 

0.0117 

1.03154 

0.7  84 

1.20.0 

It. 020 

96.1 

2.1.0 

599. 

.0 

0, 

,00292 

0 

.0139 

1.  07 

0.0123 

1.03060 

0.779 

1.30.0 

3.906 

99.0 

2.39 

602, 

0 

0 

,00282 

0 

.0141 

1.  09 

0.0130 

1.02973 

0.774 

1.1.0.0 

3.799 

102.0 

2.38 

605, 

,0 

0, 

,00272 

0 

.0145 

1.  11 

0  .  0 1  36 

1.02891 

0.770 

1.50.0 

3.699 

105.0 

2.33 

607. 

0 

0 

,00262 

0 

.0145 

1.12 

0.0142 

1.02814 

0.767 

1.60.0 

3.605 

108.0 

2.37 

609. 

,0 

0, 

,00254 

0 

.0147 

1.14 

0  .  0  1  49 

1.02742 

0.764 

1.70.0 

3.516 

111.0 

2.37 

611. 

0 

0 

,00246 

0 

.0149 

1.  16 

0.0156 

1.02673 

0.761 

■•80.0 

3.1.32 

113.0 

2.36 

613. 

0 

0, 

,00239 

0 

.0151 

1.  17 

0.0162 

1.02609 

0.758 

1.50.0 

3.352 

116.0 

2.35 

614. 

0 

0, 

,00232 

0 

.0153 

1.  19 

0.0169 

1.02548 

0.756 

500.0 

3.277 

119.0 

2.35 

616. 

0 

0. 

,00225 

0 

.0155 

1.21 

0.0176 

1.02490 

0.754 

510.0 

3.205 

122.0 

2.34 

617. 

0 

0, 

,00219 

0 

.0157 

1.22 

0.0183 

1.02434 

0.751 

520.0 

3.136 

125.0 

2.34 

618, 

0 

0, 

,0021. 

0 

.0159 

1.24 

0.0190 

1.02382 

0.750 

530.0 

3.  071 

128.0 

2.34 

619. 

0 

0, 

,00200 

0 

.0161 

1.26 

0.0197 

1.02332 

0.748 

51.0.0 

3.006 

130.0 

2.}3 

620  , 

0 

0 

, 002O 3 

0 

.0163 

1.27 

0.0204 

1.02284 

0.746 

550.0 

2.31.8 

133.0 

2.33 

621. 

0 

0, 

,00198 

0 

.0165 

1.29 

0.0211 

1.02238 

0.745 

560.0 

2.891 

136.0 

2.32 

622. 

0 

0, 

,00194 

0 

,0167 

1.30 

0.0219 

1.02194 

0.745 

570.0 

2.836 

139.0 

2.32 

623. 

0 

0, 

,00190 

0 

.0163 

1.32 

0.0226 

1.02152 

0.742 

580.0 

2.7B<< 

11.1.0 

2.31 

624. 

,0 

0 

,00185 

0 

.0170 

1.34 

0.0233 

1.02112 

0.741 

590.0 

2.733 

144.  0 

2.31 

624. 

0 

0, 

,00182 

0 

.0172 

1.35 

0.0241 

1.02073 

0.739 

600.0 

2.681. 

H7.0 

2.31 

625. 

0 

0, 

, 90173 

0 

.017, 

1.  37 

0.0249 

1.02036 

0.738 

700.0 

2.283 

174.0 

2.27 

629. 

0 

c, 

,00143 

0 

,0193 

1.52 

0.0328 

1.01730 

0.729 

80O.0 

1.  990 

202.0 

2.24 

631. 

0 

0, 

,00127 

0 

.0212 

1.66 

0.0415 

1.01507 

0.724 

900.0 

1.766 

229.0 

2.20 

632. 

0 

0, 

, 00112 

0 

.0231 

1.80 

0.0508 

1.01336 

0.720 

1000.0 

1.583 

256.0 

2.16 

632. 

0 

0. 

,00100 

0 

.0249 

1.95 

0.0606 

1.01202 

0.718 

1500.0 

1.061 

1*10.0 

1.97 

630. 

0 

0, 

.000660 

2000.0 

0.  7931. 

571..  0 

1.6  3 

626. 

0 

0. 

.000495 

25  0  0.0 

0.61.32 

71.2.0 

1.71. 

627. 

0 

0, 

,  0003)6 

3000.0 

0.531.1. 

910.0 

1.69 

626. 

0 

0. 

,000330 

3500.0 

0.1.587 

1080.0 

1.65 

625. 

0 

0. 

,000233 

TWO-PHASE     30UNQAKY 


bi.0    P5IA    ISOBAR 


THERMODYNAMIC    PROPERTIES    OF    NITROGEN 


120.0 
125.0 
130.0 
135.0 
11.0.0 
145.0 
150.0 
155.0 
160.0 
165.0 

170.0 
175.0 
180.0 
185.0 
190.0 
200.0 
205.0 
210.0 
215.0 
220.0 

225.0 
230.0 
235.0 
2<>0.0 


275.0 
260.0 
285.0 
290.0 
295.0 
300.0 
310.0 
320.0 
330.0 


350. 
360. 
370. 
380. 
390. 
400. 


1.70.0 
1.80.0 
1.90.0 
500.0 
510.0 
520.0 
530.0 
51.0.0 

550.0 
560.0 
570.0 
560.0 
590.0 
600.0 
700.0 
800.0 


1000.0 

1500.0 
2000.0 
2500.0 
3000.0 
3500.0 


VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAI 

DERIVATIVE 

DERIVATIVE 

ENERGY 

CU    FT/. 3 

CU    FT-PSIA/LB 

PSIA/R 

BTU/LB 

0. 01862 

1760.0 

222.0 

-62.32 

0.01885 

1540.0 

203.0 

-59.97 

0 . 01909 

1360.0 

186.0 

-57.60 

0.01935 

1210.0 

172.0 

-55.23 

0.01962 

1080.0 

159.0 

-52.86 

0. 01991 

970.0 

147.0 

-50.49 

0.02022 

674.0 

137.0 

-48.12 

0.0  20  55 

789.0 

127.0 

-45.73 

0. 02090 

712.0 

118.0 

-1.3. 34 

0 . 02128 

641.0 

110.0 

-40.94 

0.02163 

576.0 

102.0 

-38.51 

0.02211 

516.0 

94.7 

-36.05 

0. 0225B 

459.0 

87.8 

-33.57 

0.02309 

407.0 

81.2 

-31.01. 

0.02365 

357.0 

75.0 

-28.45 

0.02i.9b 

266.0 

63.2 

-23.09 

0.02575 

224.0 

57.5 

-20.28 

0. 02667 

184.0 

51.9 

-17.33 

0.02778 

145.0 

46.3 

-14.21 

0. 02917 

108.  D 

40.5 

-10.82 

0. 03109 

71.6 

34.4 

-6.984 

0. 03418 

37.6 

27.4 

-2.207 

0.01.159 

12.8 

18.5 

5.223 

0.05836 

11.0 

11.4 

15.04 

0.07354 

18.0 

8.49 

21.15 

0.081.67 

25.7 

7.04 

24.93 

0.09364 

32.7 

6.14 

27.74 

0.1011. 

39.0 

5.51 

30.06 

0.1083 

44.7 

5.04 

32.07 

0 .1146 

50.1 

4.66 

33.88 

0.1205 

55.1 

4.35 

35.55 

0.1261 

59.7 

4.09 

37.11 

0.1311. 

64.2 

3.87 

38.59 

0.1366 

68.4 

3.68 

40.00 

0.11(15 

72.5 

3.51 

41.36 

0.11.63 

76.4 

3.36 

42.67 

0.1551. 

83.8 

3.11 

45.18 

0.161.2 

90.9 

2.90 

47.58 

0.1726 

97.5 

2.72 

49.90 

0.1808 

104.0 

2.57 

52.14 

0.1888 

110.0 

2.43 

54.33 

0.1966 

116.0 

2.32 

56.48 

0.2042 

122.0 

2.21 

58.59 

0.2117 

127.0 

2.12 

60.66 

0.2191 

133.0 

2.03 

62.71 

0.2261. 

138.0 

1.95 

64.74 

0.2336 

144.0 

1.88 

66.75 

0.21.07 

1<«9.0 

1.82 

68.74 

0  .21.78 

154.0 

1.76 

70.71 

0.2548 

159.0 

1.70 

72.67 

0.2617 

161..  0 

1.65 

74.62 

0.2686 

169.0 

1.60 

76.56 

0.2754 

174.0 

1.56 

78.43 

0.2822 

176.0 

1.51 

80.40 

0.2889 

183.0 

1.47 

82.31 

0.2956 

188.0 

1.41. 

84.21 

0.3023 

193.0 

1.40 

66.11 

0.3089 

197.0 

1.37 

88.00 

0.3155 

202.0 

1.33 

89.86 

0.3221 

206.0 

1.30 

91.76 

0.3286 

211.0 

1.28 

93.64 

0.3351 

215.0 

1.25 

95.51 

0.341b 

220.0 

1.22 

97.37 

0.3481 

224.0 

1.20 

99.24 

0.3546 

229.0 

1.17 

101.1 

0.3610 

233.0 

1.15 

103.0 

0.4245 

276.0 

0.96  3 

121.4 

0.4870 

317. D 

0.831 

139.7 

0.5488 

358.0 

0.73  2 

158.1 

0.6101 

398.0 

0.654 

176.6 

ENTHALPY 

BTU/LB 

-60.11 
-57.73 
-55.34 
-52.94 
-50.54 
-4d.l3 
-45.72 
-43.30 
-40.87 
-36.42 


-30.89 
-28.30 
-25.65 
-20.13 
-17.22 
-14.17 
-10.92 
-7.369 

-3.300 
1.842 
10.15 
21.96 
29.87 
34.97 
39.84 
42.07 


.90 


56.18 
58.12 
60.00 
63.60 
67.04 
70.36 
73.57 

76.71 
79.78 
82.79 
85.76 
88.68 
91.57 
94.44 
97.27 
100.1 
102.9 

105. o 
108.4 
111.1 
113.8 
116.5 
119.2 
121.9 
124.6 
127.3 
129.9 

132.6 
135.2 

137.9 
140.5 
143.1 
145.7 
171.7 
197.4 
223.1 
248.9 


1.51-. 
1.813 
2.113 


.321 
.256 
.213 

.183 


272.8 
376.1 


ENTROPY 

3TU/L8-R 

0.6005 
0.6199 
0.6387 
0.6566 
0.6743 
0.6912 
0.7075 
0.7234 
0.7389 
0.7539 


0.7687 
0.7832 
0.7976 
0.8118 
0.8259 
0.8542 
0.8686 
0.8833 
0.8986 
0.9149 

0.9332 

0.9558 

0.9915 

1.041 

1.074 

1.095 

1.110 

1.122 

1.133 

1.143 

1.151 
1.159 
1.167 
1.174 
1.181 
1.187 
1.199 
1.210 
1.220 
1.229 

1.239 
1.247 
1.255 
1.263 
1.271 
1.278 
1.285 
1.292 
1.299 
1.305 

1.311 
1.317 
1.323 
1.329 
1.335 
1.340 
1.345 
1.351 
1.356 
1.361 


1.366 
1.370 
1.375 
1.380 
1.384 
1.388 
1.428 
1.463 
1.493 
1.520 

1.627 
1.707 
1.772 
1.826 
1.872 


0.2563 
0.2577 
0.2557 
0.2522 
0.2482 
0.2444 
0.2408 
0.2377 
0.2351 
0.2328 

0.2309 
0.2294 
0.2281 
0.2270 
0.2261 


0.2248 
0.2257 

0.2277 

0.2321 
0.2432 
0.2472 
0.2367 
0.2275 
0.2204 
0.2149 


.2037 
.2012 
.1990 
.1971 
.1954 


0.1869 

0.1859 
0.1650 
0.1843 
0.1837 
0.1831 
0. 1827 
0.1823 
0. 1819 
0.1816 
0.1813 

0.1811 
0.1609 
0. 1807 
0.1805 
0.1804 
0.  1802 
0. 1801 
0.1800 
0.1799 
0.1798 

0.1798 
0.1797 
0.1796 
0. 1796 
0.1796 
0.1795 
0.1797 
0. 1806 
0.1821 
0.1843 

0.1992 
0.2128 
0.2227 
0.2294 
0.2342 


CP 

VELOCITY 
OF    SOUND 

-1 

* 

FT/SEC 

0 

.4726 

3874.0 

0 

.4773 

3631.0 

0 

.4795 

3433.0 

0 

.4804 

3263.0 

a 

.4809 

3113.0 

0 

.4817 

2977.0 

0 

.4830 

2850.0 

0 

.4851 

2731.0 

0 

.4882 

2617.0 

0 

.4924 

2  50  6.0 

0 

.4979 

2398.0 

0 

.5048 

2293.0 

a 

.5132 

218  8.0 

a 

.5234 

2084.0 

0 

.5358 

1980.0 

0 

.5702 

1 76  9  .  0 

0 

.5950 

1660.0 

a 

.6284 

1546.0 

0 

.6765 

142  4.0 

0 

.7524 

1291.0 

0 

.8912 

114  0.0 

i 

.223 

957.9 

2 

.259 

742.2 

2 

.046 

65  0.1 

1 

.22  0 

655.6 

a 

.8683 

673.8 

0 

.6986 

692.5 

0 

.6003 

710.3 

0 

.5364 

72  6.9 

0 

.4915 

742.6 

0 

.4581 

75  7.4 

0 

.4324 

771.4 

0. 

.4119 

78  4.7 

0 

.3953 

797.5 

0 

,3914 

809.8 

0. 

.3698 

821.6 

0 

.3512 

844.0 

0 

.3372 

865.1 

0. 

.3262 

885.1 

0 

.3173 

904.1 

0. 

,3100 

922.4 

0 

,3040 

939.9 

0, 

,2989 

95  6.8 

0, 

,2945 

97  3.1 

0, 

,2908 

98  9.0 

0, 

,2875 

1004.0 

0, 

,2846 

1019.0 

0, 

,2821 

1034.0 

0, 

,2798 

1048.0 

0. 

.2778 

1062.0 

0. 

,2760 

1076.0 

0. 

,2743 

1089.0 

0. 

,2728 

1102.0 

0. 

,2715 

1115.0 

0, 

.2702 

1128.0 

0. 

,2691 

1140.0 

a. 

2680 

1152.0 

0. 

2671 

1164.0 

a. 

2662 

1176.0 

0. 

2654 

1188.0 

a. 

2646 

1199.0 

0. 

2639 

1210.0 

0. 

2633 

1222.0 

0. 

2627 

1233.0 

0. 

2622 

1244.0 

0. 

2616 

125  4.0 

0. 

2582 

1 35  5  .  0 

0. 

2570 

144  7.0 

0. 

2572 

1531.0 

0. 

2584 

1608.0 

0. 

2711 

1937.0 

0. 

2842 

2208.0 

0. 

2938 

2449.0 

D. 

3004 

2667.0 

0. 

3051 

2869.0 

THO-PHASE  30UNDAKY 


6*0    PSIA    IS06AK 


THERMOPHYSICAL     PROPERTIES    OF    NITROGEN 


TEMPERATURE     DENSITY 
OEG.     R         La/CJ    rT 


tf(0H/DV)p  \MDP/DUIV     -iMDP/Ol/^ 

8TI3/L8  PSIA-CU    FT/BTU       PSIA 


<D\//OTUJ  THERMAL  VISCOSITY 

CONDUCTIVITY 
1/OEG.     R       8TU/FT-HR-R    LB/FT-SEC 


120.0 

53 

71 

201 

0 

125.0 

53 

06 

192 

0 

130.0 

52 

39 

183 

0 

135.0 

51 

69 

175 

0 

1".0.0 

50 

97 

167 

0 

11.5.0 

50 

22 

160 

0 

150.0 

1.9 

1.5 

153 

0 

155.0 

1.8 

66 

1*7 

0 

160.0 

1.7 

8* 

1*1 

0 

165.0 

1.7 

00 

135 

0 

170.0 

1.6 

13 

130 

0 

175.0 

1.5 

23 

12* 

0 

180.0 

1.1. 

29 

119 

0 

165.0 

1.3 

32 

113 

0 

190.0 

1.2 

29 

108 

0 

200.0 

1.0 

07 

96 

* 

205.0 

38 

61. 

90 

2 

210.0 

37 

50 

83 

7 

215.0 

36 

00 

76 

6 

220.0 

31. 

28 

68 

7 

225.0 

32 

17 

59 

8 

230.0 

29 

26 

*9 

2 

235.0 

21. 

01. 

37 

5 

21.0.0 

17 

13 

33 

e 

21)5.0 

13 

60 

35 

2 

250.0 

11 

81 

37 

* 

255.0 

10 

68 

39 

7 

260.0 

9 

866 

*1 

9 

265.0 

9 

236 

** 

0 

270.0 

8 

725 

*6 

1 

275.0 

8 

297 

*e 

1 

260.0 

7 

329 

50 

0 

285.0 

7 

608 

52 

0 

290.0 

7 

323 

53 

8 

295.0 

7 

068 

55 

7 

300.0 

6 

83  7 

57 

5 

310.0 

6 

1.31. 

61 

0 

320.0 

6 

090 

6* 

* 

330.0 

5 

792 

67 

8 

31.0.0 

5 

530 

71 

1 

350.0 

5 

297 

7* 

3 

360.0 

5 

087 

77 

5 

370.0 

1* 

896 

60 

6 

380.0 

* 

723 

63 

8 

390.0 

1. 

56-. 

86 

8 

1.00.0 

1. 

1.17 

89 

9 

1.10.0 

l+ 

281 

92 

9 

*70.0 
*80.0 
•.50.0 
500.0 
510.0 
520.0 
530. 0 
5*0.0 


550.0 
560.0 
570.0 
580.0 
590.0 
600.0 
700.0 
800.0 
900.0 
1000.0 

1500.0 
2000.0 
2500.0 
3000.0 
3500.0 


3.925 

3.821 
3.72* 
3.631 
3.5** 
3.*61 
3.38  3 
3.308 
3.237 
3.170 
3.105 

3.0*3 
2.98'. 
2.92  7 
2.873 
2.82  0 
2.770 
2.356 
2.053 
1.322 
1.639 

1.095 

0.8238 

0.6606 

0.5515 

0.*733 


102.0 

105.0 
108.0 
111.0 
113.0 
116.0 
119.0 
122.0 
125.0 
128.0 
130.0 

133.0 
136.0 
139.0 


17*. 0 
202.0 
229.0 
258.0 

*11.0 
575.0 
7*2.0 
910.0 
1080.0 


6 

1 

9**00.0 

* 

8 

31500.0 

3 

9 

71000.0 

3 

2 

62300.0 

2 

5 

55000.0 

2 

0 

*8700.0 

1 
1 

5 
0 

*3200.0 
38*00 .0 

0 

0 

5 

0 

3*000.0 
30100.0 

9 

57 

26600.0 

9 

12 

23300  .0 

8 

69 

20300.0 

8 

26 

17600.0 

7 

8* 

15100 .0 

7 

01 

10700.0 

6 

59 

3720.0 

6 

16 

6910  .0 

5 

72 

52*0.0 

5 

23 

3700.0 

* 

69 

2310.0 

* 

03 

1100.0 

3 

17 

308.0 

2 

70 

189.0 

2 

6* 

2*5.0 

2 

62 

303.0 

2 

61 

3*9.0 

*57.0 
*7*  .0 
*88.0 
501.0 
512.0 
522.0 
539.0 
553.0 
565.0 
575.0 


607. 
611. 
615. 


6*5.0 
650  .0 
652.0 


0.00235 
0.002*3 
0.00262 
0.00275 
0.00288 
0.00302 
0.00316 
0.00331 
0.003*6 
0.0036* 


0.0927 
0.0897 
0.0867 
0.0837 
0.0808 
0.0778 
0.07*9 
0.0720 


0 

.0038'. 

0.0637 

0 

.00*06 

0.0610 

0 

.00*32 

0.0583 

0 

.00*61 

0.0557 

0 

.00*96 

0.0530 

0 

.00592 

0.0*78 

0 

.00659 

0.0*52 

0 

.00751 

0  .0*25 

0 

00883 

0.0*00 

0 

0109 

0.037* 

0 

.01*9 

0.0351 

0 

02*9 

0.0329 

0 

.0602 

0.0301 

0 

0606 

0.0237 

0 

03*7 

0.0189 

0 

.0232 

0.0165 

0 

0176 

0.0151 

0 

01*3 

0.01*2 

0 

.0122 

0.0136 

0 

0107 

0.0131 

0 

00953 

0.0128 

0 

.0086* 

0.0126 

0 

00793 

0.0125 

0 

0073* 

0.012* 

0 

00685 

0.0123 

0 

006** 

0.0123 

0 

00576 

0.0123 

0 

.00523 

0.012* 

0 

00*81 

0.0125 

0 

00**6 

0.0126 

0 

00*17 

0.0127 

0 

00392 

0.0129 

0 

00371 

0.0131 

0 

00352 

0.0132 

0 

00335 

0.013* 

0 

00320 

0.0136 

0 

.00306 

0.0133 

0 

.0029* 

0.01*0 

0 

00283 

0.01*2 

0 

•3027  i 

0.01** 

0 

0026* 

0.01*6 

0 

00255 

0.01*7 

0 

002*7 

0.01*9 

0 

00233 

0.0151 

0 

00232 

0.0153 

0 

00226 

0 .0155 

0 

00220 

0.0157 

0 

0021* 

0.0159 

0 

00203 

0.0161 

0 

0020* 

0.0163 

0 

0  019  3 

0.0165 

0 

0019* 

0.0167 

0 

00190 

0.0169 

0 

1018a 

0.0171 

0 

00182 

0.0173 

0 

00173 

0.0175 

0 

00l*J 

0.019* 

0 

00127 

0.0212 

0 

00112 

0.0231 

0 

00100 

0.0250 

0 

000660 

0 

000*95 

0 

000336 

0 

000330 

0 

000233 

1.  03 
0.920 


0.856 
0.859 
0.863 
0.668 
0.  87* 
0.880 
0.893 
0.908 
0.923 
0.939 

0.956 
0.972 

0.989 


1.37 
1.52 
1.6a 


THERMAL 

OIELECTRIC 

PRANOTL 

OIFFUSII/ITY 

CONSTANT 

NUMBER 

SQ    FT/HR 

0  .  0  0  36  5 

l.*62** 

3.36 

0.0035* 

l.*5625 

3.03 

0.003*5 

l.**981 

2.79 

0. 00337 

l.**31* 

2.62 

0.00329 

l.*3626 

2.50 

0.00322 

l.*2917 

2.38 

0.0031* 

l.*2188 

2.27 

0.00305 

l.*l*39 

2.20 

0.00296 

l.*0t>70 

2.13 

0.00287 

1.39879 

2.08 

0.00277 

1.3906* 

2.0  3 

0  .  0  0  26  7 

1.38222 

1.99 

0.00257 

1.37351 

1.95 

0  .  0  0  2*  6 

1.36**6 

1.92 

0.0023* 

1.35501 

1.90 

0.00209 

1.33*58 

1.88 

0.00195 

1.32337 

1.88 

0.00181 

1.31122 

1.91 

0.001b* 

1.29776 

1.95 

0.001*5 

1.28236 

2.0* 

0.00122 

1.26365 

2.21 

0.000919 

1.23805 

2.63 

0. 000555 

1.19307 

3.81 

0.000677 

1.1351* 

3.19 

0.0011* 

1.10  626 

2.1  3 

0.00161 

1.09185 

1.67 

0.00202 

1.08280 

1.** 

0.002*0 

1.07633 

1.31 

0.0027* 

1.07133 

1.21 

0.00307 

1.06729 

1.15 

0.00338 

1.06391 

1.10 

0.00368 

1.06102 

1.06 

0.00398 

1 .  0  5  85  0 

1.03 

0.00*26 

1.05626 

1.00 

0.00*57 

1.05*27 

0.9  7* 

0.00*86 

1.052*6 

0.953 

0.005** 

1.0*931 

0.919 

0.00602 

1.0*663 

0.891 

0.00660 

1.0**32 

0.869 

0.00718 

1.0*228 

0.851 

0.00776 

1.0*0*  7 

0.837 

0.00835 

1.0388* 

0.82* 

0.00893 

1.03737 

0.81* 

0.00952 

1.0360  3 

0.805 

0.0101 

1.03*60 

0.798 

0.0107 

1.03366 

0.791 

0.0113 

1.03261 

0.785 

0.0119 

1.0316* 

0.780 

0.0125 

1.03073 

0.776 

0.0132 

1.02988 

0.7  72 

0.0138 
0.01** 
0.0151 
O.0157 
0.016* 
0.0171 
0.0177 
0.018* 
0.0191 
0.0198 

0.0205 
0.0212 
0.0213 
0.0226 
0.02  3* 
0.02*1 
0.0  319 
0.0*03 
0.0*93 


1.02906 
1.02833 
1.02762 
1.02695 
1.02631 
1.02571 
1.0251* 
1.02*60 
1.02*08 
1.02358 

1.02311 
1.02265 
1.02222 
1.02180 
1.021*0 
1.02102 
1.01765 
1.01555 
1.01379 
1.012*0 


0.768 
0.765 
0.762 
0.759 
0.757 
0.75* 
0.752 
0.750 
0.7*8 
0.7*7 

0.7*5 
0.7** 
0.7*2 
0.7*1 
0.7*0 
0.739 
0.730 
0.72* 
0.720 
0.718 


THO-PHASE     30UNOARY 
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THERMODYNAMIC     PROPERTIES    OF    NITROGEN 


TEMPERATURE 


DEG 


120.0 
125.0 
130.0 
135.0 
140.0 
145.0 
150.0 
155.0 
160.0 
165.0 

170.0 
175.0 
160.0 
185.0 
190.0 
200.0 
205.0 
210.0 
215.0 
220.0 

225.0 
230.0 
235.0 
240.0 
245.0 
250.0 
255.0 
260.0 
265.0 
270.0 

275.0 

280.0 
265.0 
290.0 
295.0 
300.0 
310.0 
320.0 
330.0 
340.0 

350.0 
360.0 
370.0 
380.0 
390.0 
400.0 
410.0 
420.0 
430.0 


VOLUME 

ISOTHERM 

DERIVATIVE 

CU    FT/. 3 

:u    FT-PSIA/1 

0.01862 

1760.0 

0.01384 

1540.0 

0.01903 

1360.0 

0.01334 

1210.0 

0.01961 

1080.0 

0.01990 

974.0 

0.02021 

878.0 

0.02054 

792.0 

0. 02083 

715.0 

0.02125 

645.0 

0.02166 

580.0 

0. 02203 

519.0 

0.02256 

463.0 

0.02305 

410.0 

0.02361 

361.0 

0.02491 

271.0 

0.02563 

229.0 

0.02653 

139.0 

0 .02767 

150.0 

0.02902 

113.0 

0.03082 

0.03361 

0 .03940 

0.05281 

0.06773 

0.07924 

0.08342 

0.09623 

0.1032 

0.1095 

0.1154 
0 .1210 
0.1262 
0.1313 
0.1361 


.1825 
.19  01 
.1976 
.2049 
.2121 
.2192 
.2262 
.2332 
.2400 
.2468 


470 

.0 

0 

.2669 

480 

,0 

0 

.2735 

490. 

.0 

0 

.2601 

500, 

,0 

0 

.2866 

510, 

,0 

0 

.2931 

520, 

.0 

0 

.2995 

530, 

.0 

0 

.3059 

540 

,0 

0 

.3123 

550, 

.0 

0 

.3187 

560, 

.0 

0 

.3250 

570, 

.0 

0 

.3313 

580, 

.0 

0 

.3376 

590, 

.0 

0 

.3439 

600. 

.0 

0 

.3501 

700, 

.0 

0 

.4119 

BOO, 

,0 

0 

.4725 

900. 

,0 

0 

.5325 

1000, 

,0 

0 

.5920 

1500. 

.0 

0 

.8860 

2000. 

,0 

1 

.178 

2500. 

0 

1, 

.468 

3000. 

,0 

1 

.759 

3500. 

0 

2, 

.  049 

16.5 
23.8 


58.5 
63.0 
67.3 


103.0 

110.0 
116.0 
121.0 
127.0 
133.0 
138.0 
143.0 
149.0 
154.0 
159.0 


178.0 
183.0 
188. 0 
193.0 
197.0 
202.0 
206.0 

211.0 
215.0 
220.0 
224.0 
229.0 
233.0 
276.0 
318.0 
359.0 
399.0 

595.0 
789.0 
981.0 
1170.0 
1360.0 


ISOCHORE 

INTERNAL 

OERIVATIVE 

ENERGY 

PSIA/R 

3TU/LB 

222.0 

-62.33 

203.0 

-59.99 

186.0 

-57.63 

172.0 

-55.26 

159.0 

-52.89 

147.0 

-50.52 

137.0 

-48.15 

127.0 

-45.77 

118.0 

-43.38 

110.0 

-40.98 

3.25 
3.02 
2.83 


.99  5 
.85  8 
.75  5 
.675 


-33.56 
-36.11 
-33.63 
-31.10 
-28.53 
-23.20 
-20.40 
-17.48 
-14.39 
-11.05 

-7.325 
-2.812 
3.631 
12.70 
19.49 
23.74 
26.80 
29.27 
31.39 
33.27 

35.00 
36.61 
38.12 
39.57 

40.95 
42.23 
44.84 


49 

.60 

51, 

.87 

54, 

,08 

56, 

,24 

58, 

.36 

60, 

,45 

62, 

.51 

64, 

.55 

66, 

,56 

68, 

,56 

70, 

.54 

72, 

,51 

93.52 
95.39 
97.26 
99.13 
101.0 
102.8 
121.3 
139.7 
158.0 
176.6 

272.8 
3  76.1 
485.2 


BTJ/LB 

-60.06 
-57.63 
-55.29 
-52.39 
-50.43 
-43.09 


-35.91 
-33.41 
-30.87 
-23.29 
-25.65 
-20.15 
-17.26 
-14.23 


13.15 
27.77 
33.42 
37.61 
41.03 
44.00 


43.11 
51.39 
53.55 
55.61 
57.59 
53.50 
63.15 
66.63 
63.38 
73.22 


76, 

,39 

79, 

.48 

82. 

.51 

85. 

.49 

S3, 

,44 

91. 

J4 

94, 

,21 

97, 

,06 

105.5 
103.2 
111.0 
113.7 
116.4 
119.1 
121.8 
124.5 
127.1 
129.6 

132.5 
135.1 
137.8 
140.4 
143.0 
145.6 
171.6 
197.4 
223.1 
243.9 

381.1 
520.1 
66... 7 
813.4 

964.6 


0.6198 
0.6385 
0.6566 
0.6741 
0.6910 
0.7073 
0.7232 
0.7366 
0.7537 

0.7664 
0.7829 
0.7972 
0.8114 
0.8255 
0.8536 
0.8679 
0.8825 
0.8977 
0.3138 

0.9316 

0.9529 

0.9836 

1.029 

1.064 

1.087 

1.104 

1.117 

1.128 

1.138 

1.147 
1.155 
1.163 
1.170 
1.177 
1.183 
1.195 
1.206 
1.217 
1.226 

1.Z36 
1.244 
1.253 
1.261 
1.268 
1.276 
1.283 
1.290 
1.296 
1.303 

1.309 
1.315 
1.321 
1.327 
1.332 
1.336 
1.343 
1.348 
1.353 
1.358 

1.363 
1.368 
1.373 
1.377 
1.382 
1.386 
1.426 
1.461 
1.491 
1.516 

1.625 
1.705 
1.769 
1.324 
1.870 


0.256B 
0.2581 
0.2561 
0.2526 
0.2436 
0.2447 
0.2411 
0.2380 
0.2353 
0. 2330 

0.2311 

0.2296 
0.3232 
0.2271 
0.2262 
0.2249 
0.2246 
0.2245 
0.2247 
0.2255 

0.2272 

0.2309 
0.2395 
0.2472 
0.2393 
0.2299 
0.2224 
0.2166 


0.2048 
0.2021 
0.1998 
0. 1978 
0.1961 
0.1946 
0.1920 
0.1901 
0.1835 
0.1872 

0.1861 
0.1852 
0.1845 
0.1838 
0.1833 
0.1326 
0.1824 
0.1821 
0.1817 
0.1815 

0.1812 
0.1810 
0. 1808 
0.1806 
0. 1805 
0.1803 
0.1802 
0. 1801 
0.1800 
0.1799 

0.1798 
0.1798 
0.1797 
0.1797 
0.1796 
0.1796 
0.1797 
0.1806 
0. 1822 
0.1843 

0.1992 
0.2128 
0.2227 
0.2294 
0.2342 


CP 

VELOCITY 
OF    SOUND 

-R 

FT/SEC 

0 

.4723 

3874.0 

0 

.4771 

3632.0 

0 

.4792 

3433.0 

0 

.4600 

3264.0 

0 

.4806 

3115.0 

0 

.4313 

2979.0 

0 

.4825 

2853.0 

0 

.4846 

2734.0 

0 

.4876 

2621.0 

0 

.4913 

2511.0 

0 

.4971 

2403.0 

0, 

,5038 

2298.0 

0 

.5121 

219  4.0 

0, 

,5220 

2091.0 

0 

.5341 

198  8.0 

0 

.5674 

177  9.0 

0 

.5912 

1671.0 

0 

.6229 

1558.0 

0 

.6679 

143  9.0 

0, 

.7373 

1309.0 

0 

.8587 

1164.0 

1 

.123 

99  2.6 

1, 

.856 

791.2 

2 

.100 

668.3 

1. 

,365 

65  9.5 

0, 

,9436 

674.3 

0, 

,7465 

69  2.1 

0, 

,6321 

709.6 

0, 

.5592 

726.3 

0, 

,5088 

742.0 

0, 

,4718 

756.3 

0. 

,4435 

770.9 

0. 

,4212 

784.3 

0, 

,4031 

797.2 

0. 

,3882 

609.5 

0. 

,3757 

821.4 

0, 

,3559 

844.0 

0. 

,3410 

86  5.2 

0 

.3124 

922 

,8 

0 

.3061 

94  0 

.4 

0 

.3007 

957 

,4 

0 

.2962 

973 

.8 

0 

.2922 

98  9 

.7 

0 

.2688 

1005, 

,0 

0 

.2858 

1020 

,0 

0 

.2832 

1035, 

,0 

0 

.2803 

1049, 

,0 

0 

.2787 

1063, 

,0 

0 

.2766 

1077 

,0 

0 

,2751 

1090. 

,0 

0, 

.2736 

110  3. 

,0 

0, 

,2722 

1116. 

,0 

0 

.2709 

1129, 

,0 

0, 

,2697 

1141, 

,0 

0, 

,2687 

1153. 

,0 

0, 

,2677 

1165. 

,0 

0, 

.2668 

1177. 

,0 

0, 

.2659 

1189. 

,0 

0, 

,2651 

1200. 

,0 

0. 

.2644 

1212. 

.0 

0, 

.2638 

1223. 

.0 

0, 

,2631 

1234. 

0 

0. 

,2626 

1245. 

0 

0. 

.2620 

1256. 

0 

0. 

.2585 

135  7. 

.0 

0. 

,2572 

1446. 

0 

0, 

,2573 

1532. 

0 

0. 

.2585 

1610. 

0 

0. 

2712 

1938. 

0 

0. 

.2842 

2209. 

0 

0. 

,2938 

2449. 

0 

0, 

3005 

2667. 

0 

0, 

3051 

2870. 

0 

THO-PHASE  BOUNDARY 


660    PSIA     ISOBAR 


THERMOPHYSICAL     PROPERTIES    OF    NITROGEN 


EHPERATURE    OENSITf 

V(DH/OV> 

V (DP/Din 

-V<OP/OVL 

(OV/OTL/i 

THERHAL 

VISCOSITY 

THE01AL 

OIELECTRIC 

PRANOTL 

CONDUCTIVITY 

OIFFUSIVITY 

CONSTANT 

NUH3ER 

DEG. 

R         L8/CJ    : 

T            3TU/L3 

PSIA-CU    FT/3TU       PSIA 

1/OEG.    R 

BTU/FT-HR-R 

L6/FT-SEC 
X    105 

SQ    FT/HR 

120.0 

5  3.72 

201.0 

16.1 

94o00.0 

0. 00235 

0.0927 

18.3 

0.00365 

1.46255 

3.36 

125.0 

53.07 

192.0 

14.8 

81700.0 

0.00248 

0.0897 

15.9 

0.00354 

1.45637 

3.03 

130.0 

52.1.0 

184.0 

13.9 

71200.0 

0.00261 

0.0868 

14.0 

0.00346 

1.44935 

2.79 

135.0 

51.71 

175.0 

13.1 

62600.0 

0.0027» 

0.0833 

12.7 

0. 00333 

1.44330 

2.62 

1  <*0  .0 

50.98 

167.0 

12.5 

55200.0 

0. 00237 

0.0803 

11.7 

0.00330 

1.43643 

2.50 

145.0 

5  0.21. 

160.0 

12.0 

48900.0 

0.00301 

0.0779 

10.7 

0.00322 

1.42936 

2.38 

150.0 

1.9.H7 

153.0 

11.5 

43400.0 

0.00315 

0.0750 

9.80 

0  .  0  0  31 4 

1.42209 

2.27 

155.0 

1.8.68 

147.0 

11.0 

33600.0 

0.00329 

0.0721 

9.  09 

0.00306 

1.41463 

2.20 

160.0 

1.7.87 

141.0 

10.5 

34200.0 

0.00345 

0.0693 

8.43 

0.00297 

1.40696 

2.13 

165.0 

1.7.03 

136.0 

10.0 

30300.0 

0.00362 

0.0665 

7.81 

0.00283 

1.39908 

2.08 

170.0 

1.6.16 

130.0 

9.57 

26800.0 

0.00332 

0.0638 

7.23 

0.00278 

1.39096 

2.03 

175.0 

1.5.27 

125.0 

9.13 

23500.0 

0.00404 

0.0611 

6.63 

0.00268 

1.38259 

1.99 

160.0 

1.1..  31. 

119.0 

8.70 

20500  .0 

0.00429 

0.0584 

6.13 

0.00257 

1.37392 

1.95 

185.0 

1.3.36 

114.0 

8.28 

17800.0 

0.00458 

0.0553 

5.70 

0.00247 

1.36491 

1.92 

190.0 

1.2.35 

109.0 

7.86 

15300.0 

0.00492 

0.0532 

5.25 

0.00235 

1.35552 

1.90 

200.0 

1.0.11. 

97.1 

7.03 

10900.0 

0.00585 

0.0480 

4.40 

0.00211 

1.33527 

1.87 

205.0 

38.92 

91.0 

6.62 

8910.0 

0.00650 

0 .0454 

4.00 

0.00197 

1.32417 

1.88 

210.0 

37.60 

84.6 

6.20 

7100.0 

0.00737 

0.0428 

3.62 

0.00183 

1.31219 

1.90 

215.0 

36.11. 

77.6 

5.76 

5430.0 

0.00861 

0.0402 

3.24 

0.00166 

1.29898 

1.94 

220.0 

3... 1.6 

70.0 

5.29 

3900.0 

0. 0105 

0.0377 

2.86 

0.00148 

1.28397 

2.01 

225.0 

32.1.1. 

61.3 

4.77 

2510.0 

0.0140 

0.0354 

2.46 

0.00127 

1.26602 

2.15 

230.0 

29.75 

51.3 

4.14 

1300.0 

0.0219 

0.0332 

2.03 

0.000994 

1.24235 

2.48 

235.0 

25.38 

1.0.2 

3.36 

443.0 

0.0462 

0.0307 

1.53 

0.000651 

1.20451 

3.33 

21.0.0 

16.91. 

34.7 

2.78 

215.0 

0.0606 

0.0253 

1.  10 

0.000637 

1.15005 

3.30 

21.5.0 

14. 76 

35.2 

2.67 

243.0 

0.0388 

0.0203 

0.95  5 

0.00101 

1.11572 

2.32 

250.0 

12.62 

37.1 

2.64 

300  .0 

0.0256 

0.0174 

0.904 

0.00145 

1.09836 

1.78 

255.0 

11.31 

39.3 

2.63 

348.0 

0.0190 

0.0157 

0.891 

0.00186 

1.08784 

1.51 

260.0 

10.39 

41.5 

2.62 

387.0 

0.0152 

0.0147 

0.870 

0  .  0  0  22  3 

1.08050 

1.35 

265.0 

9.692 

43.7 

2.61 

418.0 

0.0123 

0.0140 

0.865 

0  .  0  0  25  8 

1.07494 

1.25 

270.0 

9.131 

45.7 

2.60 

444.0 

0.0111 

0.0135 

0.863 

0.00290 

1.07050 

1.17 

275.0 

8.665 

47.7 

2.59 

465.0 

0.00983 

0.0131 

0.864 

0.00321 

1.06581 

1.12 

260. 0 

6.263 

49.7 

2.58 

483.0 

0.00892 

0.0123 

0.866 

0.00  351 

1.06368 

1.08 

265.0 

7.922 

51.6 

2.57 

499.0 

0.00316 

0.0127 

0.870 

0.00380 

1.06097 

1.04 

290.0 

7.618 

53.5 

2.56 

513.0 

0.00754 

0  .0126 

0.874 

0.00409 

1.05858 

1.0  1 

295.0 

7.31.6 

55.3 

2.56 

525.0 

0.00702 

0.0125 

0.830 

0.00438 

1.05644 

0.985 

300.0 

7.101 

57.1 

2.55 

536.0 

0.00658 

0.0124 

0.865 

0.00466 

1.0  545  2 

0.963 

310.0 

6.671. 

60.7 

2.53 

554.0 

0.90587 

0.0124 

0.838 

0.00523 

1.05118 

0.926 

320.0 

6.311 

64.1 

2.52 

568.0 

0.00532 

0.0125 

0.913 

0.00580 

1.04836 

0.898 

330.0 

5.  393 

67.5 

2.51 

581.0 

0.00483 

0.0126 

0.928 

0.00637 

1.04592 

0.8  75 

340.0 

5.723 

70.8 

2.49 

591.0 

0.00452 

0.0127 

0.943 

0.00693 

1.04373 

0.8  56 

350.0 

5.1.79 

74.1 

2.48 

60D.O 

0.00422 

0.0128 

0.959 

0.00750 

1.04188 

0.840 

360.0 

5.259 

77.3 

2.47 

608.0 

0.00396 

0.0130 

0.976 

0.00807 

1.04018 

0.828 

370.0 

5.061 

80.4 

2.46 

614.0 

0.00374 

0.0132 

0.992 

0.00364 

1.03364 

0.817 

360.0 

4.880 

83.6 

2.45 

620.0 

0.00354 

0.0133 

1.01 

0  .  0  0  92  2 

1.03724 

0.803 

390.0 

4.71* 

36.6 

2.44 

625.0 

0.00337 

0.0135 

1.03 

0.00980 

1.03596 

0.800 

1.00.0 

4.561 

89.7 

2.43 

630.0 

0.00322 

0.0137 

1.04 

0.0104 

1.03478 

0.793 

".10.0 

4.420 

92.7 

2.42 

634.0 

0.00303 

0.0139 

1.06 

0.0110 

1.03369 

0.787 

1.20.0 

4.288 

95.7 

2.41 

637.0 

0.00296 

0.0140 

1.03 

0.0116 

1.03267 

0.732 

1.30.0 

I..  166 

98.7 

2.41 

640.0 

0.00285 

0.0142 

1.  09 

0.0122 

1.03173 

0.777 

1.1.0.0 

4.051 

102.0 

2.40 

643.0 

0.9027-. 

0.0144 

1.11 

0.0128 

1.03085 

0.773 

1.50.0 

3.91.3 

105.0 

2.39 

646.0 

0.00265 

0.0146 

1.  13 

0  .  0 1  34 

1.03002 

0.769 

1.60.0 

3.81.2 

107.0 

2.39 

548.0 

0.00256 

0.0148 

1.14 

0.0140 

1.02324 

0.766 

1.70.0 

3.71.7 

110.0 

2.38 

650.0 

0.00248 

0.0150 

1.  16 

0  .  0  1 46 

1.02850 

0.763 

1.60.0 

3.656 

113.0 

2.37 

652.0 

0. 00240 

0.0152 

1.13 

0.0153 

1.02781 

0.760 

1.90.0 

3.571 

116.0 

2.37 

654.0 

0.00233 

0.0154 

1.  19 

0.0159 

1.02715 

0.757 

500.0 

3.1.9  0 

119.0 

2.36 

656.0 

0.00227 

0.0156 

1.21 

0.0165 

1.02653 

0.755 

510.0 

3.1.12 

122.0 

2.36 

657.0 

0.00221 

0.0158 

1.2  3 

0.0172 

1.02594 

0.753 

520.0 

3.339 

125.0 

2.35 

658.0 

0.00215 

0.0160 

1.24 

0.0179 

1.02537 

0.751 

530.0 

3.269 

127.0 

2.35 

660.0 

0.00209 

0.0162 

1.26 

0.0135 

1.02434 

0.749 

51.0.0 

3.202 

130.0 

2.34 

661.0 

0.00201 

0.0164 

1.23 

0.0192 

1.02432 

0.747 

550.0 

3.138 

133.0 

2.34 

662.0 

0.00199 

0.0165 

1.23 

0.0199 

1.02383 

0.746 

560.0 

3.077 

136.0 

2.33 

663.0 

0.0019s 

0.0167 

1.  31 

0.0206 

1.02336 

0.744 

570.0 

3.018 

139.0 

2.33 

664.0 

0.00190 

0.0169 

1.32 

0.0213 

1.02292 

0.743 

580.0 

2.962 

141.0 

2.32 

665.0 

0.00186 

0.0171 

1.34 

O.0220 

1.02249 

0.741 

590.0 

2.908 

144.0 

2.32 

665.0 

0.00182 

0.0173 

1.36 

0.0227 

1.02207 

0.740 

600.0 

2.85o 

147.0 

2.32 

666.0 

0.00173 

0.0175 

1.  37 

0.0  2  34 

1.02167 

0.739 

700.0 

2.1.28 

174.0 

2.28 

671.0 

0.00148 

0  .0194 

1.52 

0.0303 

1.01840 

0.730 

800.0 

2.116 

202.0 

2.24 

673.0 

0.00128 

0.021 3 

1.66 

0.0331 

1.01603 

0.724 

900.0 

1.878 

229.0 

2.21 

673.0 

0.00112 

0.0231 

1.80 

0.0  4  79 

1.01421 

0.721 

1000.0 

1.689 

258.0 

2.17 

674.0 

0.00100 

0.0250 

1.93 

0.0572 

1.01278 

0.718 

1500.0 

1.129 

411.0 

1.97 

672.  0 

0.000660 

2000.0 

0.81.91 

575.0 

1.33 

670  .0 

0.000434 

2500.0 

0.6810 

742.0 

1.74 

668.0 

0.000396 

3000.0 

0.5695 

910.0 

1.69 

667.0 

0.000330 

35  0  0.0 

0.1.880 

ioao.0 

1.65 

666.0 

0.000233 

. 
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680    P3IA 

ISOBAR 

TEMPERATURE 

VOLUME 

ISOTHERM 
DERIVATIVE 

ISOCHOFE 
DERIVATIVE 

INTERNAL 
ENERGY 

ENTHALPY 

ENTROPY 

CV 

CP 

VELOCITY 
OF    SOUNO 

DEG.    R 

CU    FT/.B 

CU    FT-PSIA/LB 

PSIA/R 

BTU/L8 

BTU/LB 

BTU/L8-R 

3TU    /    LB    -R 

Ff/SEC 

120.0 

0.01861 

1760.0 

222.0 

-62.35 

-60.01 

0.6002 

0.2572 

0.4720 

3873.0 

125.0 

0.01881. 

151.0.0 

203.0 

-60.01 

-57.64 

0.6196 

0.2585 

0.4768 

3632.0 

130. 0 

0.0190S 

1360.0 

186.0 

-57.65 

-55.25 

0.6383 

0.2565 

0.4789 

3434.0 

135.0 

0.01933 

1210.0 

172.0 

-55.28 

-52.35 

0.6564 

0.2529 

0.4797 

3265.0 

140. 0 

0.01961 

1090.0 

159.0 

-52.92 

-50.45 

0.6739 

0.2489 

0.4802 

3116.0 

1".5. 0 

0.01990 

977.0 

11.7.0 

-50.55 

-48.05 

0.6907 

0.2450 

0.4809 

2981.0 

150.0 

0.02020 

881.0 

137.0 

-48.18 

-45.64 

0.7071 

0.2414 

0.4821 

2656.0 

155.0 

0.02053 

796.0 

127.0 

-1.5.81 

-43.22 

0.7229 

0.2382 

0.4841 

2736.0 

160.0 

0.02089 

719.0 

118.0 

-1.3.1.3 

-40.80 

0.7383 

0.2355 

0.4871 

2624.0 

165.0 

0. 02125 

61.8.0 

110.0 

-1.1.03 

-38.35 

0.7534 

0.2333 

0.4911 

2515.0 

170.0 

0.02165 

583.0 

102.0 

-38.61 

-35.88 

0.7681 

0.2313 

0.4964 

2408.0 

175.0 

0.02207 

523.0 

95.1 

-36.16 

-33.39 

0.7826 

0.2297 

0.5030 

2303.0 

180.0 

0.02253 

1.67.0 

88.3 

-33.69 

-30.35 

0.7969 

0.2284 

0.5110 

2200.0 

165.0 

0. 02303 

1.11..  0 

81.8 

-31.17 

-28.27 

0.8110 

0.2273 

0.5207 

2097.0 

190.0 

0.02353 

365.0 

75.6 

-28.61 

-25.64 

0.8250 

0.2263 

0.5325 

1995. D 

200.0 

0.021.87 

275.0 

63.8 

-23.30 

-20.17 

0.8531 

0.2250 

0.5648 

1788.0 

205.0 

■V.  0  2563 

233.0 

58.2 

-20.52 

-17.29 

0.8673 

0.2246 

0.5875 

1681.0 

210.0 

0.02652 

193.0 

52.7 

-17.62 

-14.28 

0.8818 

0.2245 

0.6177 

1570.0 

215.0 

0.02757 

155.0 

1.7.2 

-11..  56 

-11.09 

0.8968 

0.2246 

0.6600 

1453.0 

220.0 

0.02867 

116.0 

1.1.7 

-11.28 

-7.653 

0.9127 

0.2253 

0.7236 

1327.0 

225.0 

0.03059 

82.9 

35.8 

-7.61.1. 

-3.793 

0.9300 

0.2267 

0.8310 

1186.0 

230.0 

0.03313 

1.9.7 

29.5 

-3.31.1 

0.8299 

0.9503 

0.2299 

1.047 

1024.0 

235.0 

0.03769 

22.6 

22.0 

2.1.30 

7.202 

0.9777 

0.2368 

1.563 

836.0 

21.0.0 

0  .01.851 

12.6 

11.. 7 

10.59 

16.70 

1.018 

0.2455 

2.023 

694.3 

245.0 

0.0621.3 

15.5 

10.5 

17.76 

25.62 

1.055 

0.2412 

1.489 

666.8 

250.0 

0.071.12 

22.2 

8.36 

22.1.8 

31.81 

1.080 

0.2322 

1.034 

676.2 

255.0 

0.0831.8 

29.1 

7.12 

25.82 

36.33 

1.097 

0.2244 

0.7983 

692.5 

260.0 

0.  0911.0 

35.6 

6.30 

28.1.5 

39.96 

1.112 

0.2183 

0.6663 

709.5 

265.0 

0.09839 

1.1.5 

5.69 

30.68 

43.07 

1.123 

0.2133 

0.5835 

725.9 

270.0 

0.101.7 

1.7.1 

5.23 

32.65 

45.84 

1.134 

0.2093 

0.5270 

741.6 

275.0 

0. 1106 

52.3 

4.85 

31). 1.1. 

48.37 

1.143 

0.2O59 

0.4861 

756.5 

260.0 

0.1161 

57.2 

it. 51. 

36.10 

50.72 

1.151 

0.2030 

0.4550 

77  0.6 

285.0 

0.1213 

61. B 

4.28 

37.65 

52.93 

1.159 

0.2006 

0.4308 

784.1 

290.0 

0.1263 

66.2 

4.05 

39.13 

55.03 

1.167 

0.1985 

0.4112 

79  7.1 

295.0 

0.1311 

70.1. 

3.86 

1.0.51. 

57.05 

1.174 

0.1967 

0.3952 

809.5 

300.0 

0.1357 

71.. 1. 

3.68 

1.1.90 

53.99 

1.180 

0.1952 

0.3818 

321.4 

310.0 

0  .  Hi.6 

82.1 

3.39 

1.1.. 49 

62.69 

1.192 

0.  1925 

0.3607 

94  4.1 

320.0 

0.1530 

89.3 

3.15 

46.95 

66.22 

1.203 

0.1905 

0.3448 

865.5 

330.0 

0.1611 

96.1 

2.95 

49.31 

69.60 

1.214 

0.  1888 

0.3325 

885.7 

31.0.0 

0.1690 

103.0 

2.78 

51.60 

72.88 

1.224 

0.1875 

0.3227 

90  4.9 

350.0 

0.1766 

109.0 

2.63 

53.82 

76.06 

1.233 

0.1864 

0.3147 

92  3.3 

360.0 

0.181.1 

115.0 

2.50 

56.00 

79.18 

1.242 

0.1855 

0.3081 

941.0 

370.0 

0.1911. 

121.0 

2.38 

58.13 

82.23 

1.250 

0.  1647 

0.3026 

95  8.0 

380.0 

0.1985 

127.0 

2.28 

60.23 

85.23 

1.258 

0.1840 

0.2978 

974.5 

390.0 

0.2055 

132.0 

2.19 

62.31 

88.19 

1.266 

0.1835 

0.2937 

990.4 

1.00.0 

0.2125 

138.0 

2.  10 

64.35 

91.11 

1.273 

0.1830 

0.2902 

1006.0 

1.10.0 

0.2193 

11.3.0 

2.02 

66.38 

93.99 

1.280 

0.1826 

0.2871 

1021.0 

1.20.0 

0.2261 

11.8.0 

1.95 

68.38 

96.95 

1.287 

0.1822 

0.2843 

1036.0 

1.30.0 

0.2328 

151.. 0 

1.89 

70.37 

99.7 

1.294 

0.1819 

0.2819 

1050.0 

1.1.0.0 

0.2391. 

159.0 

1.83 

72.34 

102.5 

1.300 

0.1816 

0.2797 

1064.0 

1.50.0 

0.21.60 

164.0 

1.77 

74.30 

105.3 

1.306 

0.1813 

0.2777 

1078.0 

1.60.0 

0.2525 

169.0 

1.72 

76.25 

108.0 

1.313 

0.1811 

0.2760 

1091.0 

1.70.0 

0.2589 

171.. 0 

1.67 

78.19 

110.8 

1.316 

D.1809 

0.2744 

1104.0 

■.80.0 

0.2651. 

178.0 

1.62 

80.11 

113.5 

1.324 

0.1807 

0.2729 

1117.0 

1.90.0 

0.2717 

183.0 

1.58 

82.03 

116.3 

1.330 

0.1806 

0.2716 

1130.0 

500.0 

0.2781 

188.0 

1.51. 

83.95 

119.0 

1.335 

0.1804 

0.2704 

1142.0 

510.0 

0.281.1. 

193.0 

1.50 

85.85 

121.7 

1.341 

0.1803 

0.2693 

1154.0 

520.0 

0.2907 

197.0 

1.1.6 

87.75 

124.3 

1.346 

0.1802 

0.2682 

1166.0 

530.0 

0.2969 

202.0 

1.1.3 

89.64 

127.0 

1.351 

0.1801 

0.2673 

1178.0 

51.0.0 

0.3031 

206.0 

1.39 

91.52 

129.7 

1.356 

0.1800 

0.2664 

119  0.0 

550.0 

0.3093 

211.0 

1.36 

93.40 

132.4 

1.361 

0.1799 

0.2656 

1202.0 

560.0 

0.3155 

216.0 

1.33 

95.28 

135.0 

1.366 

0.1798 

0.2649 

1213.0 

570.0 

0.3216 

220.0 

1.30 

97.15 

137.7 

1.370 

0.1798 

0.2642 

1224.0 

580.0 

0.3278 

225.0 

1.28 

99.02 

140.3 

1.375 

0.1797 

0.2636 

1235.0 

590.0 

0.3339 

229.0 

1.25 

100.9 

142.9 

1.379 

0.1797 

0.2630 

1246.0 

600.0 

0.3399 

233.0 

1.23 

102.7 

145.6 

1.384 

0.1796 

0.2624 

1257.0 

700.0 

0.3999 

276.0 

1.03 

121.2 

171.6 

1.424 

0.1798 

0.2588 

135  8.0 

800.0 

0.1.589 

318.0 

0.885 

139.6 

197.4 

1.458 

0.1806 

0.2574 

1449.0 

9OD.0 

0.5171 

359.0 

0.779 

158.0 

223.1 

1.469 

0.1822 

0.2575 

1533.0 

1000.0 

0.571.9 

399.0 

0.696 

176.5 

248.9 

1.516 

0. 1844 

0.2586 

1611.0 

15  0  0.0 

0.8601. 

5  96.0 

0.1.57 

272.8 

361.1 

1.623 

0.1992 

0.2712 

1939.0 

2000.0 

1.11.1. 

789.0 

0.31.1 

376.1 

520.1 

1.703 

0.2129 

0.2343 

2210.0 

2500.0 

1.1.26 

982.0 

0.27  2 

485.2 

664.8 

1.767 

0.2227 

0.2938 

245  0.0 

3000.0 

1.708 

1170.0 

0.227 

598.4 

813.4 

1.821 

0.2295 

0.3005 

2668.0 

35  0  0.0 

1.989 

1370.0 

0.191. 

714.4 

964.9 

1.868 

0.2342 

0.3051 

2871.0 
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630    P3IA   isojar 


THERHOPHYSICAL     PROPERTIES    OF    NITROGEN 


TEHFERATURE    OENSITY 

J  IOh/D." 

DEG.     R 

Ld/CU    -T 

8TU/L6 

120.0 

5  3.73 

202.0 

125.0 

53.09 

193.0 

130.0 

52.".? 

181.. 0 

135.0 

51.72 

175.0 

HO.O 

51.00 

166. C 

ItS.i 

50.26 

160.0 

150.0 

1.9.50 

151.. 0 

155.0 

1.8.71 

11.8.0 

160.0 

li7.  90 

11.2.0 

lb5.0 

1.7.06 

136.0 

170.0 

1.6.20 

131.0 

175.0 

1.5.31 

125.0 

180.0 

1.1.. 38 

120.0 

185.0 

1.3. i«l 

115.0 

190.0 

1.2.1.0 

109.0 

225.0 
230.0 
235.0 
21.0.0 
21.5.0 
250.0 
255.0 
260.0 
265.0 
270.0 

275.0 

280.0 
265.0 
290.0 
295.0 
300.0 
310.0 
320.0 
330.0 
31.0.0 

350.0 
360.0 
370.0 
380.0 
390.0 
1.00.0 
1.10.0 
1.20.0 


1.90. 
500. 
510. 
520. 
530. 


550.0 
560.0 
570.0 
580.0 
590.0 
600.0 
700.0 
800.0 
900.0 
1000.0 

1500.0 
2000.0 
2500.0 
3000.0 
35  0  0.0 


20.61 
16.02 
13.1.9 


.01.2 
.611. 
.21.3 
.918 


6.205 
5.917 


4.296 
It. 177 

4.066 
3.961 
3.862 
3.768 
3.680 
3.596 
3.516 
3.  1.1.0 
3.368 
3.299 

3.233 

3.170 
3.  109 
3.051 
2.995 
2.91.2 
2.500 
2.179 
1.931. 
1.736 


iMDP/DUJy     -iMOP/Oi/L. 
PSIA-CU    FT/bTU       PSIA 


31900. 
71500 . 
62800 . 
551.00. 
•.9100. 
1.3500. 
38800. 


C//3T)/J  THtRHAL 

P     CONDUCTIVITY 
1/OEG.    R      3TU/FT-MR-P 


102.0 

10<t.O 
107.0 
110.0 
113.0 
116.0 
119.0 
122.0 
125.0 
127.0 
130.0 

133.0 


202.0 
230.0 
258.0 

1.11.0 
575.0 
71.3.0 
910.0 
1080.0 


2.37 
2.37 


30500. 


9 

58 

26900 

9 

li. 

23700 

8 

71 

20700 

8 

29 

16000 

7 

67 

15500 

7 

06 

11100 

6 

65 

9090 

6 

23 

7290 

5 

80 

5630 

5 

31. 

".100 

596. 
260. 
21.9. 
299. 
31.9. 
389. 
1.23. 


537. 
51.8. 
568. 
581.. 
597. 


617. 
625. 
632. 
638. 
61.3. 


656.0 
660.0 
663.0 

665.0 
668.0 
670.0 
672.0 
671..  0 
576.0 


681.0 

682.0 
683.0 
681..  0 
685.0 
686.0 
686.0 
691.0 
693.0 
691..  0 
69U. 0 


688. 
687. 

666. 


0.0023. 
O.0D247 
0.00260 
0.00275 
0.00287 
0.00300 
0.0031-. 
0.00326 
0.0031... 
0.  00361 


.001.55 
.001.86 
.00576 
.0061.0 
.0072! 
.0081.0 
.0102 


0.0279 
0.0201. 
0.0162 
0.0135 
0.0116 

0.0103 

0.00922 
0.0081.0 
0.  00773 
0.00716 
0.00672 
0.00597 
0.00540 


.0925 
.0895 
.0868 
.0839 
.0809 
.0730 
.0751 
.0722 
.0694 


0.0639 
0.0612 
0.0586 
0.0559 
0.0533 
0.01.81 
0.01.56 
0.01.30 
O.O'.O'. 
0.0379 


0.0356 
0.0335 
0.0311 
0.0266 
0.0216 
0.0183 
0.016". 
0.0152 
0  .  011.1. 
0.0138 

0.013". 
0.0131 
0.0129 
0.0127 
0.0127 
0.0126 
0.0126 
0.0126 
0.0127 
0.0128 


0 

00377 

0 

.0132 

a 

00357 

0 

.013". 

0 

0031.0 

0 

.013b 

0 

0032". 

0 

0137 

a 

00310 

0 

.0139 

0 

00298 

0 

OlM 

0 

00286 

0 

.011.3 

0 

00276 

0 

011.5 

0 

00266 

0 

.011.7 

0 

00257 

0 

011.9 

0 

0021.9 

0 

0151 

c 

0021.1 

0 

0152 

0 

0023". 

0 

015". 

0 

00227 

0 

D156 

0 

00221 

0 

0156 

0 

00215 

a 

0160 

0 

00210 

0 

0162 

0 

00205 

0 

016". 

0 

00200 

0 

0166 

0 

00195 

0 

0166 

0 

00191 

0 

0170 

0 

00186 

a 

0172 

0 

00182 

0 

017". 

0 

00179 

0 

0175 

0 

0011.8 

0 

019". 

0 

00128 

a 

0213 

0 

00112 

a 

0232 

0 

00100 

0 

0250 

0 

000660 

.: 

0001.91. 

0 

000336 

0 

000330 

0 

000283 

1.00 
0.92  9 
0.899 


.877 
.831 
.836 
.8J1 
.90". 
.917 
.932 


TMEP1AL 

IIFFUSIXITY 

SO    FT/HR 


0.00366 
0  .  0  0  35  5 
0.0031.6 
0.00333 
0.00330 
0.00323 
0.00315 
0.00306 
0.00298 
0  .  0  0  23  3 

0.00279 
0.00269 
0.00258 
0  .  0  0  21.  7 
0.00236 
0.00212 
0.00199 
0.0013". 
0.00169 
3.00151 

0.00131 

0.00106 

0.00071.5 

0.000639 

0.000906 

0.00132 

0.00172 

0.00203 

0  .  0  0  21.  2 

0.00271. 

0  .00305 
0.0  0  331. 
0  .  0  0  36  3 
0.00391 
0.0  0  ..2  0 
0.00".  ".8 
0.00503 
0.00559 
0.00615 
0.00670 

0.00726 

0.00781 

0.00837 

0.00893 

0.00950 

0.0101 

0.0106 

0.0112 

0.0118 

0.012". 


.0167 
.0173 

.0180 
.0187 


.0207 
.0213 
.0220 
.0227 
.0300 
.0380 


PRANOTL 
NUM9ER 


1.1.6266 
1.1.5650 
1.1.5009 
1.1. 1.31.6 
1.1.3661 
1.1.2956 
1.1.2231 
1.411.87 
1.1.0  72  2 
1.3993  7 

1.39123 
1.3829". 
1.37431 
1.36536 
1.35603 
1.3359". 
1.32496 
1.31313 
1.30016 
1.28552 


1.21316 
1.16406 
1.12597 
1.1051.0 
1.09319 
1 .  0  8 1.3  8 
1.07869 
1.07381 

1.06980 
1.0661*1 
1.0631(9 
1.06093 
1.05865 
1.05661 
1.05308 
1.05010 
1.01.753 
1.01.529 

1.01.330 
1.01.152 
1.03992 
1.0381.6 
1.03713 
1.03590 
1.031.77 
1.03371 
1.03273 
1.03182 

1.03096 
1.03015 
1.02939 
1.02867 
1.02799 
1.02735 
1.02673 
1.02615 
1.02560 
1.02507 

1.02456 
1.02403 
1.02361 
1.02317 
1.02274 
1.02233 
1.01896 
1.01651 
1.01464 
1.01316 


1.02 

1.00 

0.973 

0.934 

0.904 

0.880 

0.360 


0.810 
0.302 
0.7  95 
0.789 
0.783 
0.778 
0.774 


0.761 
0.758 
0.7  56 
0.754 
0.752 
0.750 
0.743 


0.741 
0.739 
0.730 
0.724 
0.721 
0.713 


TWO-PHASE    3uUSOART 


THERMODYNAMIC     PROPERTIES    OF    NITROGEN 


700    PSIA 

ISOBAR 

EMPERATURE 

VOLUME 

ISOTHERM 
DERIVATIVE 

ISOCHORE 
DERIVATIVE 

INTERNAL 
ENERGY 

FNTHALPY 

ENTROPY 

OV 

CP 

VELOCITY 
OF    SOUND 

DEG.     R 

CU    FT/. 3 

CU    FT-PSIA/L6 

PSIA/R 

BTU/LB 

BTU/LB 

3TU/LB-R 

3TU    /    LB    -R 

FT/SEC 

120.  a 

0.01861 

1770.0 

222.0 

-62.37 

-59.96 

0.60O1 

0.2577 

0.4718 

3873.0 

125.0 

0.01883 

1550.0 

203.0 

-60.03 

-57.59 

0.6194 

0.2599 

0.4765 

3632.0 

130.0 

0.01907 

1370.0 

186.  0 

-57.67 

-55.20 

0.6382 

0.2568 

0.4786 

3435.0 

135.0 

0.01933 

1220.0 

172.0 

-55.31 

-52.80 

0.6562 

0.2533 

0.4794 

3267.0 

1-0. il 

D. 01960 

1090.0 

159.0 

-52.95 

-50.41 

0.6737 

0.2492 

0.4799 

3118.0 

145.0 

0.01969 

981.0 

147.0 

-50.58 

-43.01 

0.6905 

0.2453 

0.4805 

2984.0 

150.0 

0.02013 

885.0 

137.0 

-48.22 

-45.60 

0.7068 

0.2417 

0.4817 

2  85  9.0 

155.0 

0.02052 

eoo.o 

127.0 

-45.85 

-43.19 

0.7227 

0.2385 

0.4836 

2741.0 

160.0 

0.02087 

722.0 

119.0 

-43.47 

-40.76 

0.7381 

0.2358 

0.4865 

2  62  8.0 

165.0 

0. 02123 

652.0 

110.0 

-41.07 

-33.32 

0.7531 

0.2335 

0.4905 

2519.0 

170.0 

0.02163 

587.0 

103.0 

-38.66 

-35.85 

0.7673 

0.2315 

0.4956 

2413.0 

175.0 

0. 02205 

527.0 

95.4 

-36.22 

-3  3.36 

0.7823 

0.2299 

0.5021 

2309.0 

leo.o 

0.02251 

471.0 

88.5 

-33.75 

-30.83 

0.7965 

0.2285 

0.5099 

2206.0 

185.0 

0.02301 

418.0 

62.  1 

-31.24 

-23.26 

0.8106 

0.2274 

0.5194 

2104.0 

190.0 

0.02355 

369.0 

75.9 

-28.69 

-25.63 

0.8246 

0.2265 

0.5309 

2002.0 

200.0 

0.02482 

279.0 

64.2 

-23.40 

-20.18 

0.8526 

0.22  51 

0.5622 

1797.0 

205.0 

0.0255S 

237.0 

58.6 

-20.63 

-17.32 

0.8667 

0.2247 

0.5840 

1 69  1 .  0 

210.0 

0.02645 

198.0 

53.1 

-17.76 

-1-..33 

0.8811 

0.2245 

0.6128 

1582.0 

215.0 

0.02743 

160.0 

47.7 

-14.73 

-11.17 

0.8960 

0.2246 

0.6525 

146  7.0 

220.0 

0.02473 

123.0 

42.2 

-11.50 

-7.731 

0.9116 

0.2251 

0.7112 

134  3.0 

225.0 

0.03037 

88.3 

36.5 

-7.944 

-■..007 

0.9286 

0.2264 

0.8070 

1207.0 

230.0 

0.03272 

55.5 

30.4 

-3.615 

0.4258 

0.9460 

0.2290 

0.9883 

1053.0 

235.0 

0.03678 

27.3 

23.4 

1.4  75 

6.243 

0.9730 

0.2346 

1.395 

876.5 

2<>0.0 

0.04527 

14.7 

16.2 

8.787 

14.66 

1.008 

0.2431 

1.880 

72  5.0 

245.0 

0.05774 

15.3 

11.6 

16.02 

23.50 

1.045 

0.2422 

1.566 

67  8.0 

250.0 

0.06933 

20.9 

9.11 

21.16 

30.14 

1.072 

0.2342 

1.118 

680.0 

255.0 

0.07883 

27.6 

7.67 

24.79 

35.01 

1.091 

0.2264 

0.8530 

69  3.8 

260.0 

0. 08684 

34.1 

6.73 

27.60 

33.36 

1.106 

0.2200 

0.7026 

709.9 

265.0 

0.09386 

40.1 

6.05 

29.96 

42.12 

1.116 

0.2148 

0.6092 

72  6.0 

270.0 

0. 1002 

45.7 

5.53 

32.01 

45.00 

1.129 

0.2105 

0.5462 

741.6 

275.0 

0.1061 

51.0 

5.12 

33.8? 

47.62 

1.139 

0.2070 

0.5010 

756.4 

280.0 

0.1115 

56.0 

4.78 

35.58 

50.03 

1.146 

0.2040 

0.4671 

770.6 

285.0 

0.1167 

60.7 

4.49 

37.17 

52.30 

1.156 

0.2015 

0.4407 

78  4.1 

290.0 

0. 1216 

65.1 

4.25 

38.68 

5t.45 

1.163 

0.1993 

0.4196 

797.1 

295.0 

0.1264 

69.4 

4.  04 

40.12 

56.50 

1.170 

0.1974 

0.4023 

809.5 

300.0 

0.1309 

73.5 

3.85 

41.50 

58.48 

1.177 

0.1958 

0.3680 

821.5 

310.0 

0.1396 

81.3 

3.54 

44.14 

62.24 

1.189 

0.1930 

0.3655 

844.4 

320.0 

0.1479 

88.6 

3.28 

46.63 

65.31 

1.200 

0.1909 

0.3488 

86  5.8 

330.0 

0.1559 

95.5 

3.07 

49.02 

69.23 

1.211 

0.1892 

0.3358 

88  6.1 

340.0 

0.1636 

102.0 

2.89 

51.32 

72.53 

1.221 

0.1878 

0.3255 

905.4 

350.0 

0.1711 

108.0 

2.73 

53.57 

75.74 

1.230 

0.1867 

0.3171 

92  3.9 

360.0 

0.1783 

115.0 

2.59 

55.76 

73.88 

1.239 

0.1857 

0.3102 

94  1.6 

370.0 

0.1855 

121.0 

2.47 

57.91 

81.95 

1.247 

0. 1849 

0.3044 

958.7 

380.0 

0.1925 

126.0 

2.36 

60.02 

84.97 

1.255 

0.1842 

0.2994 

975.2 

390.0 

0.1993 

132.0 

2.26 

62.10 

87.94 

1.263 

0.1836 

0.2952 

991.2 

400.0 

0.2061 

137.0 

2.16 

64.16 

90.87 

1.271 

0. 1831 

0.2915 

1007.0 

410.0 

0.2128 

143.0 

2.09 

66.19 

93.77 

1.278 

0.1827 

0.2883 

1022.0 

420.0 

0.2194 

148.0 

2.02 

68.20 

96.64 

1.285 

0.1823 

0.2854 

1037.0 

430.0 

0.2259 

153.0 

1.95 

70.20 

93.48 

1.291 

0.1820 

0.2829 

1051.0 

440.0 

0.2324 

158.0 

1.89 

72.18 

102.3 

1.298 

0.1817 

0.2806 

106  5.0 

450.0 

0.2388 

164.0 

1.83 

74.14 

105.1 

1.304 

0.1814 

0.2786 

1079.0 

460.0 

0.2451 

169.0 

1.77 

76.10 

107.9 

1.310 

0.1812 

0.2766 

1092.0 

470.0 

0.2514 

173.0 

1.72 

78.04 

110.6 

1.316 

0.1810 

0.2751 

1105.0 

480.0 

0.2577 

178.0 

1.67 

79.97 

113.4 

1.322 

0.1808 

0.2736 

1118.0 

490.0 

0.2639 

163.0 

1.63 

81.90 

116.1 

1.327 

0.  1806 

0.2723 

1131.0 

500.0 

0.2701 

188.0 

1.59 

83.81 

113.8 

1.333 

0.1805 

0.2710 

1143.0 

510.0 

0.2762 

193.0 

1.55 

85.72 

121.5 

1.338 

0.  1804 

0.2699 

1156.0 

520.0 

0.2824 

197.0 

1.51 

87.62 

124.2 

1.344 

0.1802 

0.2688 

1168.0 

530.0 

0.2884 

202.0 

1.47 

89.51 

126.9 

1.349 

a.  1801 

0.2679 

1179.0 

540.0 

0.2945 

207.0 

1.44 

91.40 

123.6 

1.354 

0.1800 

0.2670 

1191.0 

550.0 

0.3005 

211.0 

1  .41 

93.29 

132.2 

1.359 

0.1800 

0.2661 

1203.0 

560.0 

0.3065 

216.0 

1.38 

95.17 

134.9 

1.363 

0.1799 

0.2654 

1214.0 

570.0 

0.3125 

220.0 

1.35 

97.04 

137.6 

1.368 

0.1798 

0.2647 

1225.0 

560.0 

0.3185 

225.0 

1.  32 

98.91 

140.2 

1.373 

0.1798 

0.2640 

1236.0 

590.0 

0.3244 

229.0 

1.29 

100.6 

142.8 

1.377 

0.1797 

0.2634 

124  7.0 

600.0 

0.3303 

234.0 

1.27 

102.6 

145.5 

1.382 

0.1797 

0.2628 

125  8.0 

700.0 

0.3887 

277.0 

1.06 

121.1 

171.5 

1.422 

0. 1796 

0.2590 

1  35  9  .  0 

800.0 

0.4460 

319.0 

0.912 

139.5 

197.3 

1.456 

0. 1807 

0.2576 

1451.0 

900.  D 

0.5026 

359.0 

0.802 

157.9 

223.1 

1.487 

0.1822 

0.2576 

1534.0 

1000.0 

0.5588 

400.0 

0.717 

176.5 

248.9 

1.514 

0.1844 

0.2587 

1612.0 

1500.0 

0.8363 

596.0 

0.47  0 

272.7 

381.1 

1.621 

0.1992 

0.2713 

1940.0 

2000.0 

1  .111 

790.0 

0.351 

376.1 

520.2 

1.701 

0.2129 

0.2843 

2211.0 

2500.0 

1.386 

982.0 

0.26  0 

485.2 

664.3 

1.765 

0.2227 

0.2938 

2451.0 

3000.0 

l.b59 

1170.0 

0.23  3 

598.4 

813.5 

1.819 

0.2295 

0.3005 

2669.0 

3500.0 

1.933 

1370.0 

0.200 

714.4 

965.0 

1.866 

0.2342 

0.3051 

2871.0 

THO-PrtASE    tJOUNOARY 


THERHOPHYSICAL     PROPERTIES    OF    NITROGEN 


700    PSIA    isobar 


TEMPERATURE     DENSITY 
DEG.    «  L6VCU    =T 


V(9H/0V>p  V(DP/OU»v    -\MOP/DV>_ 

btu/lb      psia-cu  ft/btu     psia 


(OV/DTL/W  THERMAL  VISCOSITY 

CONDUCTIVITY 
1/DEG.    R       BTU/FT-HR-P    LB/FT-SEC 


THERMAL  DIELECTRIC 

3IFFUSIVITY       CONSTANT 
SO    FT/ MR 


120.0 

53.74 

202.0 

16.0 

95000.0 

0 

.00233 

0 

.0923 

18.4 

0.00366 

1.46277 

3.39 

125. 0 

53.  10 

193.0 

14.7 

82200.0 

0 

00246 

0 

.0399 

15.9 

0  .  0  0  35  5 

1.45662 

3.04 

130.0 

52.43 

184.0 

13.8 

71700.0 

0 

00260 

0 

.0369 

14.  1 

0.00346 

1.45023 

2.79 

135.0 

51.74 

176.0 

13.1 

63000.0 

0 

00273 

0 

.0939 

12.8 

0.00338 

1.44361 

2.62 

1*0.0 

51.02 

168.0 

12.5 

55600.0 

0 

.00286 

0 

.0810 

11.7 

0.00331 

1.43678 

2.50 

1  ".5.0 

5  0.28 

161.0 

12.0 

49300.0 

0 

00299 

0 

.0791 

10.8 

0  .  0  0  32  3 

1.42975 

2.38 

150.0 

49.52 

154.0 

11.4 

43800 .0 

0 

00312 

0 

.0752 

9.84 

0.00315 

1.42252 

2.27 

155.0 

4  8.73 

148.0 

11.0 

39000.0 

0 

.00327 

0 

.0723 

9.13 

0.00307 

1.41510 

2.20 

160.0 

47.93 

142.0 

10.5 

34600.0 

0 

00342 

0 

.0695 

8.47 

0.00299 

1 .  4  0  74  8 

2.13 

165.0 

47.09 

137.0 

10.0 

30700.0 

0 

00359 

0 

.0663 

7.66 

0.00239 

1.39966 

2.08 

170.0 

46.23 

131.0 

9.58 

27100.0 

0 

00378 

0 

.0640 

7.23 

0.00279 

1.39160 

2.03 

175.0 

45.34 

126.0 

9.15 

23900.0 

0 

00399 

0 

.0613 

6.74 

0.00269 

1.38  33  0 

1.98 

180.0 

44.42 

120.0 

8.72 

20900  .0 

0 

00424 

0 

.0587 

6.23 

0.00259 

1.37471 

1.95 

185.0 

43.46 

115.0 

8.30 

19200.0 

0 

00451 

0 

.0561 

5.75 

0.00248 

1.36580 

1.92 

190.0 

42.46 

110.0 

7.89 

15700.0 

0 

00484 

0 

.0535 

5.29 

0.00237 

1.35653 

1.99 

200.0 

40.29 

98.4 

7.08 

11200.0 

0 

00571 

0 

.0493 

4.45 

0.00213 

1.33660 

1.87 

205.0 

39.  10 

92.5 

6.67 

9280.0 

0 

00631 

0 

.0457 

4.  06 

0  .  0  0  20  0 

1.32573 

1.87 

210.0 

37.81 

96.2 

6.26 

7480 .0 

0 

00711 

0 

.0432 

3.68 

0.00186 

1.31406 

1.88 

215.0 

36.40 

79.6 

5.84 

5820.0 

0 

00920 

0 

.0406 

3.30 

0.00171 

1.30130 

1.91 

220.0 

34.80 

72.3 

5.39 

4290.0 

0 

00984 

0 

.0382 

2.93 

0.00154 

1.28700 

1.97 

225.0 

32.93 

64.2 

4.90 

2910.0 

0 

0126 

0 

.0359 

2.55 

0.00135 

1.27031 

2.07 

230.0 

30.56 

55.1 

4.34 

1690.0 

0 

0179 

0 

0338 

2.16 

0.00112 

1.24944 

2.27 

235.0 

2  7.19 

45.1 

3.68 

759.0 

0 

0309 

0 

.0315 

1.72 

0.000831 

1.22003 

2.74 

21.0.0 

22.09 

37.5 

3.02 

324.0 

0 

0501 

0 

.0277 

1.29 

0.000668 

1.17647 

3.13 

245.0 

17.32 

35.9 

2.76 

266.0 

0 

0436 

0 

0229 

1.05 

0.000843 

1.1366  6 

2.58 

250.0 

14.42 

37.0 

2.70 

302.0 

0 

0302 

0 

.0193 

0.95  7 

0.00120 

1.11295 

1.99 

255.0 

12.68 

38.9 

2.67 

350.0 

0 

0219 

0 

0171 

0.918 

0.00156 

1.09888 

1.64 

260.0 

11.52 

41.0 

2.66 

392.0 

0 

0172 

0 

0157 

0.898 

0.00195 

1.08948 

1.44 

265.0 

10.65 

43.0 

2.64 

427.0 

0 

0142 

0 

0148 

0.888 

0.00228 

1.06259 

1.32 

270.0 

9.98 

45.1 

2.63 

457.0 

0 

0121 

0 

0142 

0.833 

0.00260 

1.07723 

1.23 

275.0 

9.429 

47.1 

2.62 

481.0 

0 

0106 

0 

0137 

0.881 

0.00290 

1.07286 

1.16 

280.0 

8.967 

49.1 

2.61 

502.0 

0 

00952 

0 

0133 

0.882 

0.00319 

1.06920 

1.11 

265.0 

8.570 

51.0 

2.60 

520.0 

0 

00864 

0 

0131 

0.884 

0.00347 

1.06606 

1.07 

290.0 

8.222 

52.9 

2.59 

535.0 

0 

00794 

0 

0129 

0.883 

0  .00375 

1.06333 

1.04 

295.0 

7.914 

54.7 

2.58 

549.0 

0 

00735 

0 

0129 

0.892 

0.00403 

1.06090 

1.01 

300.0 

7.638 

56.5 

2.58 

561.0 

0 

00686 

0 

0127 

0.897 

0.00430 

1.05873 

0.993 

310.0 

7.161 

60.1 

2.56 

582.0 

0 

00608 

0 

0127 

0.909 

0.00485 

1.05499 

0.942 

320.0 

6.759 

63.6 

2.54 

599.0 

0 

00543 

0 

0127 

0.922 

0.00539 

1.05185 

0.910 

330.0 

6.414 

67.0 

2.53 

612.0 

0 

00501 

0 

0129 

0.936 

0.00594 

1.04916 

0.885 

3  40.0 

6.113 

70.3 

2.52 

624.0 

0 

00463 

0 

0129 

0.951 

0.00648 

1.04691 

0.8  65 

350.0 

5.846 

73.6 

2.50 

634.0 

0 

00431 

0 

0130 

0.96  7 

0.00702 

1.04473 

0.3  48 

360.0 

5.607 

76.8 

2.49 

642.0 

0 

00404 

0 

0132 

0.983 

0.00757 

1.04288 

0.334 

370.0 

5.392 

80.0 

2.48 

650.0 

0 

00380 

0 

0133 

1.  00 

0.00811 

1.04121 

0.822 

380. 0 

5.196 

83.2 

2.47 

656.0 

0 

00360 

0 

0135 

1.02 

0.00866 

1.03969 

0.812 

390.0 

5.017 

86.3 

2.46 

662.0 

0 

00342 

0 

0136 

1.03 

0.00921 

1.03830 

0.804 

400.0 

4.852 

89.3 

2.45 

667.0 

0 

00326 

0 

0139 

1.05 

0.00977 

1.03702 

0.797 

410.0 

4.699 

92.4 

2.44 

671.0 

0 

00312 

0 

0140 

1.07 

0.0103 

1.03585 

0.790 

420.0 

4.553 

95.4 

2.43 

675.0 

0 

00299 

0 

0142 

1.  08 

0.0109 

1.03475 

0.785 

430.0 

4.426 

98.4 

2.42 

679.0 

0 

00287 

0 

0144 

1.10 

0.0115 

1.03374 

0.780 

440.0 

4.303 

101.0 

2.41 

682.0 

0 

00277 

0 

0145 

1.12 

0.0120 

1.03279 

0.775 

450.0 

4.188 

104.0 

2.41 

685.0 

0 

00267 

0 

0147 

1.13 

0.0126 

1.03190 

0.771 

460.0 

4.079 

107.0 

2.40 

687.0 

0 

00258 

0 

0149 

1.15 

0.0132 

1.03106 

0.768 

470.0 

3.977 

110.0 

2.39 

690  .0 

0 

00250 

0 

0151 

1.17 

0.0138 

1.03028 

0.765 

480.0 

3.980 

113.0 

2.39 

692.0 

0 

00242 

0 

0153 

1.18 

0.0144 

1.02953 

0.762 

490.0 

3.789 

116.0 

2.38 

694.0 

0 

00235 

0 

0155 

1.20 

0.0150 

1.02883 

0.759 

500.0 

3.70  2 

119.0 

2.37 

696.0 

0 

00228 

0 

0157 

1.22 

0.0156 

1.02816 

0.757 

510.0 

3.620 

122.0 

2.37 

697.0 

0 

00222 

0 

0159 

1.23 

0  .  0 1 62 

1.02753 

0.754 

520.0 

3.542 

124.0 

2.36 

699.0 

0 

00215 

0 

0161 

1.25 

0.0169 

1.02693 

0.752 

530.0 

3.46  7 

127.0 

2.36 

700.0 

0 

00210 

0 

016  2 

1.26 

O  .  0 1 75 

1.02636 

0.750 

540.0 

3.396 

130.0 

2.35 

701.0 

0 

00205 

a 

0164 

1.28 

0.0181 

1.02581 

0.748 

550.0 

3.328 

133.0 

2.35 

703.0 

0 

00200 

0 

0166 

1.30 

0.0189 

1.02529 

0.747 

560.0 

3.262 

136.0 

2.34 

704.0 

0 

00195 

0 

0168 

1.31 

0.0194 

1.02479 

0. 745 

570.0 

3.200 

139.0 

2.34 

705.0 

0 

00191 

0 

0170 

1.33 

0.0201 

1.02431 

0.7  44 

580.0 

3.140 

141.0 

2.33 

705.0 

0 

D0187 

0 

0172 

1.34 

0.0208 

1.02385 

0.742 

590.0 

3.083 

144.0 

2.33 

706.0 

0 

00183 

0 

0174 

1.36 

0.0  214 

1.02341 

0.741 

600.0 

3.027 

147.0 

2.33 

707.0 

0 

00179 

0 

0176 

1.37 

0.0221 

1.02299 

0.740 

700.0 

2.573 

174.0 

2.29 

712.0 

0 

00149 

0 

0195 

1.53 

0.C292 

1.01951 

0.730 

800. 0 

2.242 

202.0 

2.25 

714.0 

0 

00128 

a 

0213 

1.67 

0.0369 

1.01699 

0.725 

900.0 

1.989 

230.0 

2.21 

715.0 

0 

00112 

0 

0232 

1.80 

0.0452 

1.01506 

0.721 

1000.0 

1.789 

258.0 

2.17 

715.0 

0 

00100 

a 

0250 

1.93 

0.0541 

1.01354 

0.718 

1500.0 

1.196 

411.0 

1.98 

713.0 

0 

000660 

2000.0 

0.8998 

5  75.0 

1.83 

711.0 

0 

000494 

2500.0 

0.7217 

743.0 

1.74 

709.0 

0 

000396 

3000.0 

0.6026 

911.0 

1.69 

708.0 

0 

000330 

3500.0 

0.5173 

1080.0 

1.65 

707.0 

0 

000283 

THO-PHASE    BOUNDARY 


THFR101YNAMIC     PROPFRTIES    OF    NITROGEN 


750    P5IA 

IS03AR 

TtHPERATURE 

VOLUME 

ISOTHERM 
DERIVATIVE 

ISOCHORE 
DERIVATIVE 

INTERNAL 
ENERGY 

ENTHALPY 

ENTROPY 

CV 

CP 

VELOCITY 
OF    SOUND 

DEu.     R 

CU    FT/. 3 

CU    FT-PSIA/LE 

PSIA/R 

BTU/LP 

9TU/L3 

3TU/L8-R 

8TU    /    L9    -R 

FT/SEC 

120.0 

0 . 01560 

17o0.0 

222.0 

-62.42 

-53.04 

0.5997 

0.2588 

0.4711 

3  87  2.0 

125.0 

0 .01682 

1560.0 

202.0 

-60.03 

-57.47 

0.6190 

0.2600 

0.4758 

3  63  3.0 

130.0 

0. 01906 

1360.0 

186.0 

-57.73 

-55.08 

0.6377 

0.2578 

0.4778 

3437.0 

135.0 

0.01931 

1230.0 

172.0 

-55.37 

-52.69 

0.6557 

0.2542 

0.4786 

3270.0 

1<40.0 

0.01453 

1100.0 

159.0 

-53.02 

-50. iO 

0.6732 

0.2500 

0.4790 

3123.0 

1".5.0 

0. 01987 

989.0 

146.0 

-50.6b 

-47.90 

0.6900 

0.2460 

0.4796 

2969.0 

150.0 

0.02017 

8  94.0 

137.0 

-48.30 

-45.50 

0.7063 

0.2423 

0.4806 

2366.0 

155.0 

0 .02049 

808.0 

128.0 

-45.94 

-43.09 

0.7220 

0.2391 

0.4625 

2749.0 

160.0 

0.02084 

731.0 

113.0 

-43.57 

-40.67 

0.7374 

0.2363 

0.4852 

2637.0 

165.0 

0 . 02120 

661.0 

111.0 

-41.16 

-38.24 

0.7524 

0.2340 

0.4890 

2530.0 

17C.0 

0.02153 

596.0 

103.0 

-38.76 

-35.78 

0.7671 

0.2320 

0.49  38 

2425.0 

175.0 

0. 02201 

536.0 

96.0 

-36.36 

-33.30 

0.7815 

0.2303 

0.4999 

2  32  2.0 

160.0 

0.02246 

480.0 

69.2 

-33.90 

-30.78 

0.7956 

0.2289 

0.5074 

2220.0 

165.0 

0.02293 

426.0 

82.7 

-31.41 

-26.22 

0.8097 

0.2278 

0.5163 

2120.0 

190.0 

0.02343 

379.0 

76.6 

-26.66 

-25.61 

0.823o 

0.2268 

0.5271 

2020.0 

200.0 

0.  02471 

269.0 

65.  0 

-23.64 

-20.21 

0.8513 

0.2253 

0.5560 

1818.0 

205.0 

0.02  544 

248.0 

59.5 

-20.51 

-17.35 

0.8653 

0.2248 

0.5759 

1716.0 

210.0 

0.02626 

209.0 

54.  1 

-16.09 

-14.44 

0.879-. 

0.2245 

0.6015 

1610.0 

2>5.0 
f  20.0 

0. 02725 

171.0 

48.8 

-15.14 

-11.35 

0.8940 

0.2244 

0.6358 

1500.0 

0.02842 

135.0 

43.5 

-12.01 

-8.068 

0.3091 

0.2247 

0.6646 

1333.0 

225.0 

0.02363 

101.0 

36.1 

-8.625 

-4.473 

0.9252 

0.2256 

0.7569 

125  6.0 

230.0 

0. 03188 

69.3 

32.4 

-4.823 

-0.3964 

0.9432 

0.2274 

0.8841 

1117.0 

235.0 

0. 03491 

41.3 

26.3 

-0.3017 

4.546 

0.9644 

0. 2310 

1.118 

96  2.7 

240.0 

0.04023 

22.6 

19.8 

5.456 

11.04 

0.9918 

0.2371 

1.485 

810.7 

245.0 

0.04897 

17.5 

14.5 

12.05 

18.85 

1.024 

0.2410 

1.549 

722.1 

250.0 

0.05911 

19.7 

11.2 

17.75 

25.96 

1.053 

0.2374 

1.272 

699.0 

255.0 

0.06647 

24.8 

9.22 

22.06 

31.57 

1.075 

0.2305 

0.9684 

702.3 

260.0 

0 .07655 

30.8 

7.93 

25.37 

36.00 

1.092 

0.2239 

0.7991 

714.2 

265.0 

0.06364 

36.6 

7.03 

28.06 

39.68 

1.106 

0.2183 

0.6783 

72  8.4 

270.0 

0. 06393 

42.6 

6.36 

30.36 

42.85 

1.118 

0.2136 

0.5977 

743.0 

275.0 

0.09576 

46.0 

5.63 

32.39 

45.69 

1.128 

0.2096 

0.5409 

757.4 

260.0 

0.1012 

53.1 

5.41 

34.24 

46.29 

1.136 

0.2063 

0.4990 

771.4 

265.0 

0.1062 

58.0 

5.06 

35.94 

50.70 

1.146 

0.2035 

0.4669 

78  4.8 

290.0 

0.1110 

62.6 

4.77 

37.55 

52.97 

1.154 

0.2011 

0.4415 

797.6 

295.0 

0.1156 

67.0 

4.51 

39.06 

55.12 

1.162 

0.  1991 

0.4210 

610.3 

300.0 

0.1201 

71.2 

4.29 

40.51 

57.18 

1.169 

0. 1973 

0.4042 

82  2.4 

310.0 

0.1285 

79.3 

3.92 

43.25 

61.09 

1.181 

0.1943 

0.3781 

84  5.4 

320.0 

0.1364 

66.8 

3.62 

45.62 

64.77 

1.193 

0.  1919 

0.3568 

86  7.0 

330.0 

0. 1440 

93.9 

3.38 

48.27 

66.28 

1.204 

0. 1901 

0.3441 

88  7.4 

340.0 

0.1514 

101.0 

3.17 

50.64 

71.66 

1.214 

0.1836 

0.3325 

90  6.9 

350.0 

0.1585 

107.0 

2  .99 

52.93 

7  4.94 

1.223 

0.1873 

0.3232 

92  5.5 

360.0 

0.1654 

113.0 

2.63 

55.16 

76.13 

1.232 

0. 1863 

0.3155 

94  3.4 

370.0 

0.1722 

120.0 

2.70 

57.34 

81.25 

1.241 

0. 1854 

0.3090 

96  0.6 

360.0 

0.1768 

125.0 

2.57 

59.48 

84.31 

1.249 

0.1847 

0.3036 

97  7.3 

390.0 

0.1853 

131.0 

2.46 

61.59 

87.33 

1.257 

0.1841 

0.2989 

99  3.4 

400.0 

0.1917 

137.0 

2.37 

63.67 

90.29 

1.264 

0.1835 

0.2949 

1009.0 

410.0 

0.1960 

142.0 

2.27 

65.7  2 

93.22 

1.272 

0.1631 

0.2913 

1024.0 

420.0 

0.2042 

146.0 

2.  19 

67.76 

9o.l2 

1.279 

0.1827 

0.2862 

1039.0 

430.0 

0.2104 

153.0 

2.12 

69.77 

96.99 

1.265 

0.1823 

0.2855 

1053.0 

440.0 

0.2165 

158.0 

2.  05 

71.76 

101.3 

1.292 

0.1820 

0.2630 

1068.0 

450.0 

0.2225 

163.0 

1.96 

73.75 

104.7 

1.298 

0. 1617 

0.2806 

1061.0 

460.0 

0.2285 

168.0 

1.92 

75.71 

107.4 

1.304 

0.  1815 

0.2789 

1095.0 

470.0 

0.2344 

173.0 

1.66 

77.67 

110.2 

1.310 

0.1812 

0.2771 

1108.0 

460.0 

0.2403 

176.0 

1.61 

79.61 

113.0 

1.316 

0. 1810 

0.2755 

1121.0 

490.0 

0.2462 

163.0 

1.76 

81.55 

115.7 

1.322 

0.  1809 

0.2740 

1134.0 

500. D 

0.2520 

188.0 

1.71 

83.46 

113.5 

1.327 

0.1607 

0.2726 

1146.0 

510.0 

0.2578 

193.0 

1.67 

65.39 

121.2 

1.333 

0.1806 

0.2714 

1158.0 

520.0 

0.2635 

157.0 

1.63 

87.30 

123.9 

1.336 

0. 1804 

0.2703 

1171.0 

530.0 

0.26  32 

202.0 

1.59 

89.21 

126.6 

1.343 

0.  1803 

0.2692 

1162.0 

540.0 

0.2749 

207.0 

1  .55 

91.11 

123.3 

1.348 

0.  1802 

0.2683 

1194.0 

550.0 

0.2806 

211.0 

1.52 

93.00 

132.0 

1.353 

0.1801 

0.2674 

1206.0 

560.0 

0.2662 

216.0 

1.48 

94.88 

134.6 

1.356 

0. 1301 

0.2665 

1217.0 

570.0 

0.2918 

221.0 

1  .45 

96.77 

137.  ! 

1.363 

0.1800 

0.2658 

1228.0 

560.0 

0.2974 

225.0 

1.42 

98.64 

133.9 

1.367 

0.1799 

0.2651 

1239.0 

590.0 

0.3030 

230.0 

1.39 

100.5 

142.6 

1.372 

0.1799 

0.2644 

125  0.0 

600.0 

0.3065 

234.0 

1.36 

102.4 

145.2 

1.37b 

0. 1798 

0.2638 

1 26  1 .  0 

700.0 

0.3632 

278.0 

1.14 

120.9 

171.4 

1.417 

0.1739 

0.2597 

136  2.0 

600.0 

0.4169 

320.0 

0.979 

139.4 

197.3 

1.451 

0.1806 

0.2580 

1454.0 

900.0 

0.4698 

361.0 

0.861 

157.8 

223.0 

1.481 

0.1823 

0.2580 

1538.0 

1000.0 

0.5224 

401.0 

0.769 

176.3 

243.9 

1.509 

0.1844 

0.2590 

1615.0 

1500.0 

0.7815 

598.0 

0.504 

272.7 

381.2 

1.616 

0.1992 

0.2714 

1943.0 

2000.0 

1.038 

792.0 

0.376 

376.1 

520.3 

1.696 

0.2129 

0.2843 

2213.0 

2500.0 

1.294 

964.0 

0.300 

465.2 

665.0 

1.760 

0. ?227 

0.29  39 

2453.0 

3000.0 

1.550 

1180.0 

0.250 

598.4 

813.  7 

1.815 

0.2295 

0.3005 

2671.0 

3500.0 

1  .605 

1370.0 

0  .214 

714.4 

965.1 

1.861 

0.2342 

0.3051 

2873.0 

THO-PHA3E    BOUNDARY 


750  psia  isobap. 


THERMOPHYSICAL     PROPFRTIES    OF    NITROGEK 


TEMPERATURE     OENSITT  l/IDH/Ol/)  VIDP/OU)        -IHOP/OV) 

DEG.     R  LB/CU    FT  BTU/L8  PSIA-CU    FT/BTU       PSIA 


IOJ/OT1/J  THERMAL 

P    CONOUCTIVIIY 
1/OEG.    R       3TU/FT-HR-? 


VISCOSITY 


THERMAL  OIELECTRIC 

9IFFUSIUITY       CONSTANT 
SQ    FT/HR 


PRANDTL 
NUMBER 


120.0 
125.0 
130.0 
135.0 
1  ".0.0 
145.0 
150.0 
155.0 
160.0 
165.0 

170.0 
175.0 

leo.o 

185.0 
190.0 
200.0 
205.0 
210.0 
215.0 
220.0 

225.0 
230.0 
235.0 
240.0 
245.0 
250.0 
255.0 
260.0 
265.0 
270.0 

275.0 
280.0 
265.0 
290.0 
295.0 
300.0 
310.0 
320.0 
330.0 
3<40.0 

350.0 
360.41 
370.0 
380.0 
390.0 
400.0 
410.0 
420.0 
430.0 
440.0 

450.0 


500. 
510. 
520. 

530. 


550.0 
560.0 
570.0 
580.0 
590.0 
600.0 
700.0 
800.0 
900.0 
1000.0 

1500.0 
2000.0 

2500.0 
3000.0 
3500.0 


51.78 
51.07 
50.33 


33.46 
31.37 


13.06 
11.96 
11.11 


9.881 
9.413 
9.  006 
8.64  8 
8.329 
7.784 
7.330 
6.942 
6.606 


6.310 
6.046 
5.308 
5.593 
5.397 
5.217 
5.050 
4.896 
4.753 
4.619 

4.494 


203.0 
194.0 
185.0 
177.0 
169.0 
162.0 
155.0 
149.0 
143.0 
138.0 

132.0 
127.0 
122.0 
116.0 
111.0 
100.0 
94.3 
88.3 


67.5 
59.3 


4 

376 

107 

0 

4 

265 

110 

0 

4 

161 

113 

a 

4 

062 

116 

0 

3 

968 

119 

0 

3 

360 

121 

0 

3 

79  5 

124 

0 

3 

714 

127 

0 

3 

638 

130 

0 

3 

56* 

133 

0 

3 

494 

136 

0 

3 

427 

138 

0 

3 

362 

141 

0 

3 

301 

144 

0 

3 

241 

147 

0 

2 

753 

174 

a 

2 

399 

202 

0 

2 

128 

230 

0 

1 

914 

2  58 

0 

1 

280 

412 

0 

0 

96  31 

576 

a 

0 

7726 

744 

0 

0 

6452 

911 

0 

a 

5539 

1060 

0 

-PHASE 

BOUNDARY 

9.17 
8.75 


2.26 
2.22 

2.18 


95600.0 
32700.0 
72200.0 
63500.0 
56100.0 
49800.0 
44300.0 
39400 .0 
35100.0 
31200 . 0 

27600 .0 

24400.0 

21400 .0 

18600.0 

16100 .0 

11700.0 

9750.0 

7940.0 

6290.0 

4770.0 

3390.0 
2170.0 
1180.0 
563.0 
358.0 
333.0 
363.0 
403.0 


501.0 
525.0 
546.0 
564.0 
579.0 
59  3.0 
617.0 
636.0 
652.0 
665.0 

676.0 
686.0 
694.0 
701.0 
708.0 
713.0 
718.0 
723.0 
727.0 
730.0 

734.0 
737.0 
739.0 
742.0 
744.0 
746.0 
748.0 
749.0 
751.0 
752.0 

754.0 
755.0 
756.0 
757.0 
758.0 
759.0 
764.0 
767.0 
768.0 
766.0 

765.0 
762.0 
760.0 
759.0 
757.0 


0 

.00232 

0 

.0930 

0 

.00245 

0 

.0900 

0 

.00255 

0 

.0871 

0 

.00271 

0 

.0841 

0 

.00284 

0 

.0812 

0 

.00296 

0 

.0783 

0 

.00310 

0 

.0754 

0 

.0032-1 

0 

.0726 

0 

00339 

0 

.0698 

0 

.00355 

0 

.0670 

0 

.00371 

0 

.0643 

0 

00391 

0 

.0616 

c 

.00417 

0 

.0590 

0 

00444 

0 

.0564 

0 

00475 

0 

.0538 

0 

00556 

0 

.0487 

0 

00611 

0 

.0462 

0 

00661 

0 

.0437 

0 

.00777 

0 

.0412 

0 

00913 

0 

0388 

0 

0112 

0 

0365 

0 

0149 

0 

0344 

D 

0222 

0 

0323 

a 

0352 

0 

0296 

0 

0406 

0 

0255 

0 

0337 

0 

.0213 

0 

0254 

0 

0190 

0 

0197 

0 

.0172 

0 

0160 

0 

0160 

0 

0134 

0 

.0151 

0 

0116 

0 

0145 

0 

0103 

0 

.0140 

0 

00928 

0 

.0137 

0 

00846 

0 

0134 

0 

00779 

0 

0133 

0 

00723 

0 

0132 

0 

00636 

0 

0130 

0 

00570 

0 

0130 

0 

00518 

0 

0131 

0 

00477 

0 

0131 

0 

00442 

0 

0133 

0 

0O413 

0 

0134 

3 

00389 

0 

0135 

0 

00367 

0 

0137 

0 

00343 

0 

0133 

0 

00332 

0 

0140 

0 

00317 

0 

0142 

0 

00303 

0 

0143 

0 

00291 

0 

0145 

0 

00280 

0 

0147 

0 

00270 

0 

0149 

0 

00261 

0 

0151 

0 

00252 

0 

0152 

0 

00244 

a 

0154 

0 

00237 

0 

0156 

0 

00230 

0 

0158 

0 

00223 

0 

0160 

0 

00217 

0 

0162 

0 

00212 

0 

0164 

0 

00206 

0 

0166 

0 

00201 

0 

0167 

0 

00197 

a 

0169 

0 

00192 

0 

0171 

0 

00188 

0 

0173 

0 

00184 

0 

0175 

0 

00180 

0 

0177 

0 

00149 

0 

0196 

0 

00128 

0 

0214 

0 

00112 

0 

0232 

0 

00100 

0 

0251 

0 
0 
0 
0 
0 

000659 
0004J4 
000395 
000330 
000293 

7.33 
6.79 


.921 
.911 


0.904 
0.905 
0.908 
0.912 
0.92  2 
0.934 
0.948 
0.96  2 


0 

.00  36  7 

1 

.46304 

0 

.00356 

1 

.45693 

0 

.00347 

1 

.45058 

0 

.00339 

1 

.44401 

0 

.00332 

1 

.43722 

0 

.00  324 

1 

.43023 

0 

.00316 

1 

.42305 

J 

.0030  8 

1 

.41569 

0 

.0030  0 

1 

.40813 

0 

.00  291 

1 

.40037 

0 

.00281 

1 

.39239 

0 

.00271 

1 

.38418 

0 

.  0  0  26 1 

1 

.37569 

0 

.00251 

1 

.36690 

a 

.00240 

1 

.35776 

u 

.00217 

1 

.33821 

0 

.  0  0  20  4 

1 

.32761 

0 

.  0  0  19  1 

1 

.31629 

0 

.0017  7 

1 

.30402 

0 

.00161 

1 

.29046 

a 

.00144 

1 

.27500 

0 

.00124 

1 

25652 

a 

.00101 

1 

.23272 

0 

.000801 

1 

19998 

3 

.000906 

1 

16245 

0 

.00101 

1 

.13335 

0 

.00132 

1 

11443 

0 

.00165 

1 

1019  2 

0 

.00197 

1 

.09301 

0 

.00227 

1 

08626 

0 

.00256 

1 

08089 

0 

.0028  4 

1 

.07647 

0 

.00  311 

1 

07273 

0 

.00338 

1 

.06951 

0 

.00365 

1 

06668 

0 

.00  391 

1 

.06417 

0 

.00443 

1 

.05988 

0 

.00495 

1 

05631 

0 

.0054  7 

1 

0  5  328 

0 

.00599 

1 

05065 

0 

.00650 

1 

04834 

0 

.00702 

1 

04629 

0 

.0075  3 

1 

04444 

0 

.00805 

1 

04277 

0 

.  0  0  85  7 

1 

04124 

0 

.00910 

1 

0  398  5 

0 

0  0  963 

1 

03856 

0 

0102 

1 

03737 

0 

0107 

1 

03626 

0 

0112 

1 

03523 

0 

0118 

1 

03426 

0 

0123 

1 

03335 

0 

0129 

1 

03250 

0 

0135 

1 

03169 

0 

0140 

1 

0  3  093 

0 

0146 

1 

03021 

0 

0152 

1 

02953 

0 

0153 

1 

02888 

a 

0164 

1 

02826 

0 

0170 

1 

02767 

0 

0176 

1 

02710 

0 

0182 

1 

02656 

0 

0188 

1 

02605 

0 

0194 

1 

02555 

0 

0200 

1 

02508 

0 

0207 

1 

02462 

0 

0273 

1 

02089 

0 

0346 

1 

01818 

0 

0423 

1 

01612 

0 

0506 

1 

01449 

2.03 
1.98 


1.07 

1.04 

1.01 

0.963 

0.927 

0.898 

0.676 

0.857 
0.8  42 
0.829 
0.819 
0.909 
0.801 
0.794 
0.798 


0.774 
0.770 
0.767 


.731 
.725 
.721 


THERMODYNAMIC     PROPERTIES    OF    NITROGEN 


800    P5IA 

ISOBAR 

ENPERATURE 

VOLUME 

ISOTHERM 
DERIVATIVE 

ISOCHORE 

DERIVATIVE 

INTERNAL 
ENERGY 

ENTHALPY 

ENTROPY 

CV 

CP 

VELOCITY 
OF    SOUND 

OEG.    R 

CU    FT/.B 

CU    FT-PSIA/LB 

PSIA/R 

BTU/L8 

BTU/L3 

BTU/LB-R 

3TU    /    LB    -R 

FT/SEC 

120.0 

0.01859 

1790.0 

221.0 

-62.46 

-59.71 

0.5993 

0.2599 

0.4705 

3871.0 

125.0 

0. 01881 

1570.0 

202.0 

-60.13 

-57.35 

0.6186 

0.2610 

0.4751 

3634.0 

130.0 

0.01905 

1380.0 

186.0 

-57.79 

-54.96 

0.6372 

0.2587 

0.4771 

3439.0 

135.0 

0.01930 

1230.0 

172.0 

-55.44 

-52.58 

0.6553 

0.2550 

0.4778 

3273.0 

140.0 

0.01955 

1110.0 

159.0 

-53.09 

-50.19 

0.6726 

0.2508 

0.4781 

3127.0 

11.5.0 

0.01985 

1000.0 

148.0 

-50.74 

-47.30 

0.6894 

0.2468 

0.4786 

2995.0 

150.0 

0.02015 

902.0 

138.0 

-48.38 

-45.40 

0.7057 

0.2430 

0.4796 

2873.0 

155.0 

0.02047 

817.0 

128.0 

-46.03 

-43.00 

0.7214 

0.2397 

0.4813 

2  75  7.0 

160.0 

0.02081 

740.0 

119.0 

-43.67 

-40.59 

0.7367 

0.2369 

0.4839 

2647.0 

165.0 

0.02117 

670.0 

111.0 

-41.29 

-36.16 

0.7517 

0.2345 

0.4875 

2  54  0.0 

170.0 

0.02155 

605.0 

104.0 

-38.90 

-35.71 

0.7663 

0.2325 

0.4921 

2436.0 

175.0 

0.02196 

545.0 

96.5 

-36.49 

-33.23 

0.7807 

0.2308 

0.4979 

2335.0 

180.0 

0.02241 

489.0 

89.8 

-34.05 

-30.73 

0.7948 

0.229  3 

0.5  0  49 

2235.0 

185.0 

0.02289 

437.0 

83.4 

-31.57 

-28.18 

0.8067 

0.2281 

0.5134 

2135.0 

190.0 

0.02341 

388.0 

77.3 

-29.06 

-25.59 

0.8225 

0.2271 

0.5235 

2037.0 

200.0 

0.02461 

299.0 

65.8 

-23.88 

-20.23 

0.8500 

0.2255 

0.5503 

1840.0 

205.0 

0. 02532 

258.0 

60.4 

-21.19 

-17.44 

0.8638 

0.2249 

0.5685 

1739.0 

210.0 

0.02612 

220.0 

55.1 

-18.41 

-14.54 

0.8778 

0.2245 

0.5914 

1637.0 

215.0 

0.02704 

183.0 

49.9 

-15.52 

-11.51 

0.8921 

0.2243 

0.6215 

1531.0 

220.0 

0.02814 

147.0 

44.7 

-12.47 

-8.314 

0.9068 

0.2244 

0.6627 

1419.0 

225.0 

0.02948 

114.0 

39.5 

-9.229 

-4.862 

0.9223 

0.2250 

0.7224 

1301.0 

230.0 

0.03122 

82.3 

34.2 

-5.661 

-1.036 

0.9391 

0.2262 

0.6152 

1172.0 

235.0 

0.03367 

54.4 

28.6 

-1.596 

3.391 

0.9582 

0.2286 

0.9693 

1034.0 

2  40.0 

0.03748 

33.1 

22.7 

3.256 

3.809 

0.9810 

0.2327 

1.210 

692.3 

245.0 

0.04357 

22.7 

17.4 

8.939 

15.39 

1.008 

0.2372 

1.385 

78  2.8 

250.0 

0.05158 

21.2 

13.5 

14.54 

22.18 

1.036 

0.2375 

1.295 

732.6 

255.0 

0.06000 

24.1 

11.0 

19.26 

23.15 

1.059 

0.2330 

1.085 

72  0.2 

260.0 

0.06783 

28.9 

9.30 

23.02 

33.06 

1.078 

0.2271 

0.8903 

724.2 

265.0 

0.07483 

34.4 

8.13 

26.06 

37.14 

1.094 

0.2214 

0.7498 

734.5 

270.0 

0.08112 

40.0 

7.28 

28.62 

40.63 

1.107 

0.2164 

0.6526 

747.2 

275.0 

0.08686 

45.4 

6.62 

30.85 

43.72 

1.118 

0.2122 

0.5837 

76  0.5 

280.0 

0.09217 

50.6 

6.10 

32.85 

46.50 

1.128 

0.2086 

0.5331 

77  3.8 

285.0 

0.09714 

55.5 

5.68 

34.68 

49.07 

1.137 

0.2056 

0.4947 

787.0 

290.0 

0.1018 

60.3 

5.32 

36.38 

51.46 

1.146 

0.2030 

0.4648 

799.7 

295.0 

0.1063 

64.8 

5.02 

37.97 

53.72 

1.153 

0.2007 

0.4408 

812.1 

300.0 

0.1106 

69.2 

4.76 

39.49 

55.88 

1.161 

0.1987 

0.4212 

824.1 

310.0 

0.1187 

77.4 

4.33 

42.34 

59.93 

1.174 

0.1955 

0.3911 

84  7.1 

320.0 

0.1264 

85.1 

3.98 

45.00 

63.73 

1.186 

0.1930 

0.3692 

86  8.8 

330.0 

0.1337 

92.4 

3.70 

47.52 

67.33 

1.197 

0.1909 

0.3527 

88  9.3 

340.0 

0.1407 

99.4 

3.46 

49.94 

70.79 

1.207 

0.1893 

0.3397 

908.9 

350.0 

0.1475 

106.0 

3.26 

52.28 

74.13 

1.217 

0.1860 

0.3293 

927.6 

360.0 

0.1541 

112.0 

3.08 

54.55 

77.36 

1.226 

0.1869 

0.3208 

945.6 

370.0 

0.1606 

119.0 

2.93 

56.77 

80.56 

1.235 

0.1859 

0.3137 

962.9 

380.0 

0.1669 

125.0 

2.79 

58.94 

8  3.66 

1.243 

0.  1852 

0.3077 

979.6 

390.0 

0.1730 

130.0 

2.67 

61.06 

86.71 

1.251 

0.1845 

0.3026 

996.0 

400.0 

0.1791 

136.0 

2.56 

63.16 

89.72 

1.259 

0.1839 

0.2982 

1011.0 

410.0 

0.1851 

142.0 

2.46 

65.26 

92.68 

1.266 

0.1834 

0.2944 

102  7.0 

420.0 

0.1910 

147.0 

2.37 

67.31 

95.61 

1.273 

0.1830 

0.2910 

1042.0 

430.0 

0.1968 

153.0 

2.28 

69.34 

98.50 

1.280 

0.1826 

0.2861 

1056.0 

440.0 

0.20  26 

158.0 

2.21 

71.35 

101.4 

1.287 

0.1823 

0.2854 

1070.0 

450.0 

0.2083 

163.0 

2.13 

73.35 

104.2 

1.293 

0.1820 

0.2831 

1034.0 

460.0 

0.2140 

168.0 

2.07 

75.33 

107.0 

1.299 

0.1817 

0.2609 

1098.0 

470.0 

0.2196 

173.0 

2.01 

77.30 

109.3 

1.305 

0.1815 

0.2790 

1111.0 

480.0 

0.2251 

178.0 

1.95 

79.26 

112.6 

1.311 

0.1813 

0.2773 

1124.0 

490.0 

0.2307 

183.0 

1.89 

81.20 

115.4 

1.317 

0.1811 

0.2757 

1137.0 

500.0 

0.2362 

188.0 

1.64 

83.14 

118.1 

1.322 

0.1809 

0.2742 

1149.0 

510.0 

0.2416 

193.0 

1.80 

85.07 

120.9 

1.328 

0. 1808 

0.2729 

1162.0 

520.0 

0.2470 

198.0 

1.75 

86.99 

123.6 

1.333 

0.1806 

0.2717 

1174.0 

530.0 

0.2524 

202.0 

1.71 

88.90 

126.3 

1.338 

0.1805 

0.2706 

1186.0 

540.0 

0.2578 

207.0 

1.67 

90.81 

129.0 

1.343 

0. 1804 

0.2695 

1197.0 

550.0 

0.2631 

212.0 

1.63 

92.71 

131.7 

1.348 

0.1803 

0.2686 

1209.0 

560.0 

0.2684 

216.0 

1.59 

94.60 

134.4 

1.353 

0.1802 

0.2677 

1220.0 

570.0 

0.2737 

221.0 

1.56 

96.49 

137.0 

1.358 

0.1801 

0.2669 

1232.0 

580.0 

0.2790 

226.0 

1.52 

98.38 

139.7 

1.362 

0.1801 

0.2661 

1243.0 

590.0 

0.2842 

230.0 

1.49 

100.3 

142.4 

1.367 

0.1800 

0.2654 

1254.0 

600.0 

0.2895 

235.0 

1.46 

102.1 

145.0 

1.371 

0.1600 

0.2648 

1264.0 

700.0 

0.3410 

278.0 

1.22 

120.7 

171.2 

1.412 

0. 1800 

0.2604 

1366.0 

800.0 

0.3914 

321.0 

1.05 

139.2 

197.2 

1.446 

0. 1809 

0.2585 

1457.0 

900.0 

0.4412 

362.0 

0.921 

157.7 

223.0 

1.477 

0.1824 

0.2583 

1541.0 

1000.0 

0.4905 

402.0 

0.822 

176.2 

243.9 

1.504 

0.1645 

0.2593 

1619.0 

1500.0 

0.7337 

600.0 

0.538 

272.6 

381.3 

1.611 

0. 1993 

0.2715 

1946.0 

2000.0 

0.9745 

793.0 

0.40  2 

376.0 

520.4 

1.691 

0.2129 

0.2844 

2216.0 

2500.0 

1.215 

966.0 

0.321 

485.2 

665.1 

1.756 

0.2227 

0.2939 

2455.0 

3000.0 

1.454 

1180.0 

0.267 

598.4 

813.8 

1.810 

0.2295 

0.3005 

2673.0 

3500.0 

1.694 

1370.0 

0.22  9 

714.4 

965.3 

1.857 

0.2342 

0.3  0  52 

2875.0 

THO-PHASE    BOU^OARY 


600     PSIA    ISOBAR 


THERHOPHYSICAl     PROPERTIES    OF    NITROGEN 


TEMPERATURE    DENSITY 
DEC     R         L9/CU    '! 


\MOM/DV>  V(DP/OU>        -y(OP/DV) 

P  V  T 

BTU/L8  PSIA-CJ    FT/BTU       PSIA 


(D>//OT>/V  THERHAL  VISCOSITY  THERMAL  OIELECTRIC 

P     CONDUCTIVITY  OIFFUSIVITY       CONSTANT 

1/DEG.     R       3TU/FT-HR-R    LB/FT-SEC  SQ    FT/HR 


120.0 

53.80 

204.0 

15.8 

96100.0 

0.00230 

0 

.0931 

18.7 

0 

.  0  0  36  8 

1.46331 

3.40 

125.0 

53.16 

195.0 

14.6 

83200 .0 

0.0021(3 

0 

.0902 

16.2 

0 

.  0  0  35  7 

1.45  72  4 

3.06 

130.0 

52.50 

196.0 

13.7 

72700.0 

0.00256 

0 

.0872 

14.3 

0 

.00  348 

1.45093 

2.81 

135.0 

51.82 

178.0 

13.0 

61(000.0 

0.00269 

0 

.0843 

12.9 

0 

.0034  0 

1.44439 

2.63 

li>0.0 

51.11 

170.0 

12.1. 

56600.0 

0.00281 

0 

.0814 

11.9 

0 

.00333 

1.43765 

2.51 

ltS.D 

5  0.38 

163.0 

11.9 

50300.0 

0. 00294 

0 

.0785 

10.9 

0 

.  0  0  32  5 

1.43071 

2.39 

150.0 

1(9.63 

156.0 

ll.i. 

1(14600  .0 

0.00307 

0 

.0756 

9.95 

0 

.00  318 

1.42358 

2.27 

155.0 

1.8.86 

150.0 

10.9 

39900.0 

0.00321 

0 

.0728 

9.24 

0 

.00  310 

1.41627 

2.20 

160.0 

1.8.06 

lltlt.O 

10.5 

35600.0 

0.00336 

0 

.0700 

8.58 

0 

.00301 

1.40877 

2.14 

165.0 

1(7.21. 

139.0 

10.0 

31600.0 

0.00352 

0 

.0673 

7.97 

0 

.00292 

1.40108 

2.08 

170.0 

1(6.1(0 

133.0 

9.61 

28100.0 

0.00369 

0 

.0646 

7.39 

0 

.00283 

1.39317 

2.03 

175.0 

1(5.53 

128.0 

9.19 

21(800.0 

0.00389 

0 

0619 

6.85 

0 

.00273 

1.38  50  4 

1.98 

160.0 

i.i..b3 

123.0 

6.77 

21800.0 

0.001.11 

0 

.0593 

6.34 

0 

.00263 

1.37665 

1.94 

185.0 

•(3.69 

118.0 

8.37 

19100.0 

0.001(36 

0 

0567 

5.86 

0 

.00253 

1.3679  7 

1.91 

190.0 

1(2.72 

112.0 

7.97 

16600 .0 

0.001(66 

0 

.0542 

5.41 

0 

.00242 

1.35897 

1.88 

200.0 

1(0.63 

102.0 

7.19 

12200.0 

0.0051(1 

0 

.0491 

4.58 

0 

00220 

1.33976 

1.95 

205.0 

39.50 

96.0 

6.80 

10200.0 

0.00592 

0 

.0466 

4.19 

0 

.00208 

1.32941 

1.94 

210.0 

38.29 

90.2 

6.1.1 

81.10.0 

0.00656 

0 

0442 

3.82 

0 

.00195 

1.31340 

1.84 

215.0 

36.98 

84.1 

6.02 

6750.0 

0.00739 

0 

.0417 

3.46 

0 

.00181 

1.30657 

1.95 

220.0 

35.51. 

77.5 

5.61 

5230.0 

0.00855 

a 

0393 

3.10 

0 

00167 

1.29363 

1.98 

225.0 

33.92 

70.5 

5.18 

3860.0 

0.0102 

0 

0371 

2.75 

0 

.00151 

1.27914 

1.93 

230.0 

32.03 

62.9 

4.72 

261.0.0 

0.0130 

0 

.0350 

2.40 

0 

00134 

1.26234 

2.01 

235.0 

29.70 

51..  8 

4.21 

1620.0 

0.0177 

0 

0330 

2.04 

0 

.00115 

1.24188 

2.15 

240.0 

26.68 

1(6.9 

3.66 

882.0 

0.0258 

0 

0307 

1.67 

0 

000952 

1.21565 

2.37 

2145.0 

22.95 

I4I.I4 

3.19 

520.0 

0.0334 

0 

0275 

1.35 

0 

000865 

1.18378 

2.45 

250.0 

19.39 

39.5 

2.93 

1.12.0 

0.0328 

0 

0239 

1.  15 

0 

000952 

1.15381 

2.24 

255.0 

16.67 

39.6 

2.83 

1.01.0 

0.0271. 

0 

0210 

1.04 

0 

00116 

1.13129 

1.95 

260.0 

114.71. 

1(0.8 

2.78 

1.26.0 

0.0218 

0 

0188 

0.99  0 

0 

00143 

1.11556 

1.69 

265.0 

13.36 

1(2.  l( 

2.75 

1.59.0 

0.0177 

0 

0172 

0.96  0 

0 

00172 

1.10436 

1.50 

270.0 

12.33 

44.2 

2.73 

1(93.0 

0.0148 

0 

.0161 

0.942 

0 

0  0  200 

1.09600 

1.37 

275.0 

11.51 

1(6.0 

2.71 

523.0 

0.0127 

a 

0153 

0.932 

0 

0  0  228 

1.08946 

1.28 

280.0 

10.85 

i(7.9 

2.70 

51.9.0 

0.0111 

0 

0147 

0.927 

0 

0  0  255 

1.08416 

1.21 

285.0 

10.29 

1(9.8 

2.68 

572.0 

0.00993 

0 

0143 

0.925 

0 

0  0  281 

1.07973 

1.15 

290.0 

9.820 

51.7 

2.67 

592.0 

0.00899 

0 

0140 

0.925 

0 

0  0  306 

1.07596 

1.11 

295.0 

9.1.06 

53.5 

2.66 

610.0 

0.00823 

0 

0138 

0.926 

0 

00332 

1.07268 

1.07 

300.0 

9.01(2 

55.  4 

2.65 

625.0 

0.00761 

0 

0136 

0.92  9 

0 

0  0  357 

1.06979 

1.04 

310.0 

8.1.22 

59.0 

2.63 

652.0 

0.00663 

0 

0134 

0.937 

0 

00407 

1.06490 

0.9  84 

320.0 

7.912 

62.5 

2.61 

671..  0 

0.00591 

0 

0133 

0.947 

0 

00457 

1.06088 

0.944 

330.0 

7.1.79 

65.9 

2.59 

691.0 

0.00535 

0 

0134 

0.959 

0 

0  0  506 

1.05749 

0.912 

31.0.0 

7.106 

69.3 

2.57 

706.0 

O.0049O 

0 

0134 

0.972 

0 

00556 

1.05456 

0.887 

350.0 

6.779 

72.6 

2.56 

719.0 

0.00454 

0 

0135 

0.986 

0 

00605 

1.05200 

0.866 

360.0 

6.1.89 

75.9 

2.51. 

729.0 

0.00423 

0 

0136 

1.  00 

0 

0  0  654 

1.04974 

0.650 

370.0 

6.228 

79.1 

2.53 

739.0 

0.00397 

0 

0137 

1.02 

0 

0  0  703 

1.04771 

0.8  36 

380.0 

5.993 

82.3 

2.52 

71.7.0 

0.00374 

0 

0139 

1.D3 

0 

00752 

1.04586 

0.824 

390.0 

5.779 

85.5 

2.50 

75(4.0 

0.00354 

0 

0140 

1.  05 

0 

00802 

1.04421 

0.314 

1.00.0 

5.583 

88.6 

2.1.9 

760.0 

0.00337 

0 

0142 

1.06 

0 

00851 

1.04269 

0.806 

1(10.0 

5.1.0  2 

91.7 

2.1(8 

766.0 

0.00321 

0 

0143 

1.09 

0 

00901 

1.04129 

0.798 

1(20.0 

5.235 

9I..7 

2.1.7 

771.0 

0.00307 

0 

0145 

1.10 

0 

00952 

1.03999 

0.7  92 

1(30.0 

5.080 

97.8 

2.1.6 

775.0 

0.00295 

0 

0147 

1.11 

0 

0100 

1.03879 

0.786 

i(<(0.0 

4.936 

101.0 

2.1.5 

779.0 

0.00283 

0 

0148 

1.13 

0 

0105 

1.03767 

0.781 

1(50.0 

I4.8OO 

101..  0 

2.1.1. 

783.0 

0.00273 

0 

0150 

1.14 

0 

0111 

1.03663 

0.777 

1(60.0 

14.673 

107.0 

2.1.1( 

786.0 

0.00263 

0 

0152 

1.16 

0 

0116 

1.03565 

0.773 

1.70.0 

i4.55i( 

110.0 

2.1.3 

789.0 

0.00254 

0 

0154 

1.18 

0 

0121 

1.03472 

0.769 

<(80.0 

14. 1.1(2 

113.0 

2.1.2 

792.0 

0.00246 

0 

0156 

1.  19 

a 

0126 

1.03386 

0.766 

1(90.0 

14.335 

116.0 

2.1.1 

791(.0 

0.00239 

0 

0157 

1.21 

0 

0132 

1.03303 

0.763 

500.0 

It.  234 

118.0 

2.1.1 

796.0 

0.00232 

0 

0159 

1.23 

0 

0137 

1.03226 

0.760 

510.0 

■(.139 

121.0 

2.1.0 

796.0 

0.00225 

0 

0161 

1.24 

0 

0143 

1.03152 

0.758 

520.0 

I4.OI48 

1214.0 

2.39 

800.0 

0.00219 

0 

0163 

1.26 

0 

0148 

1.03082 

0.755 

530.0 

3.962 

127.0 

2.39 

802.0 

0.00213 

0 

0165 

1.27 

0 

0154 

1.03016 

0.753 

51.0.0 

3.879 

130.0 

2.38 

803.0 

0.00207 

0 

0167 

1.29 

0 

0159 

1.02952 

0.751 

550.0 

3.801 

133.0 

2.38 

805.0 

0. 00202 

0 

0169 

1.31 

0 

0165 

1.02692 

0.7  49 

560.0 

3.725 

136.0 

2.37 

806.0 

0.00197 

0 

0170 

1.32 

0 

0171 

1.02834 

0.748 

570.0 

3.653 

138.0 

2.37 

807.0 

0.00193 

0 

0172 

1.34 

0 

0177 

1.02779 

0.746 

580.0 

3.581. 

11.1.0 

2.36 

806.0 

0.00163 

0 

0174 

1.35 

0 

0183 

1.02726 

0.744 

590.0 

3.518 

144.0 

2.36 

309.0 

0.00184 

0 

0176 

1.37 

0 

0188 

1.02675 

0.743 

600.0 

3.1.55 

11(7.0 

2.35 

810.0 

0.00180 

0 

0178 

1.38 

0 

0194 

1.02626 

0.742 

700.0 

2.933 

171..  0 

2.31 

816.0 

0.00143 

0 

0196 

1.53 

0 

0257 

1.0  222  6 

0.732 

800.0 

2.555 

202.0 

2.27 

819.0 

0.00128 

0 

0215 

1.67 

0 

0325 

1.01937 

0.725 

900.0 

2.267 

230.0 

2.23 

820  .0 

0.00112 

0 

0233 

1.81 

0 

0398 

1.01717 

0.721 

1000.0 

2.039 

259.0 

2.18 

820.0 

0. 00100 

0 

0251 

1.93 

0 

04  75 

1.01544 

0.719 

1500.0 

1.363 

1.12.0 

1.98 

817.0 

0. 000659 

2000.0 

1.026 

577.0 

1.81. 

811..  0 

0.000493 

2500.0 

0.823% 

71.1..  0 

1.75 

812.0 

0.000395 

3000.0 

0.6877 

912.0 

1.69 

810.0 

0.000329 

3500.0 

D.5904 

1080  .0 

1.65 

809.0 

0. 000283 

TWO-PHASE    BOUNOAkIY 


850    P3IA    isobar 


THERMODYNAMIC     PROPERTIES    OF    NITROGEN 


TEMPERATURE       VOLUME 


OEG. 

120.0 
125.0 
130.0 
135.0 
1".0.0 
1".5.0 
150.0 
155.0 
160.0 
165.0 

170.0 
175.0 
160.0 
165.0 
190.0 
200.0 
205.0 
210.0 
215.0 
220.0 

225.0 
230.0 
235.0 
21.0.0 
21.5.0 
250.0 
255.0 
260.0 
265.0 
270.0 

275.0 
260.0 
265.0 
290.0 
295.0 
300.0 
310.0 
320.0 
330.0 
3  AO.O 


0.01656 
0.01860 
0. 01903 
0.01928 
0.01955 
0.01983 
0.02013 
0.0201.1. 
0.02073 
0. 02113 

0.02151 
0.02192 
0.02236 
0.02283 
0.02331. 
0.021.51 
0. 02520 
0.02597 
0.02685 
0.02763 

0.02912 
0.03063 
0.03275 
0.03571. 
0.01.021 
0.01.635 
0.  05345 
0.06062 
0. 06733 
0.0731.7 

0.07911 

0.08432 

0.06919 

0.09373 

0.09311. 

0.1023 

0.1102 

0.1176 

0.121.6 

0.1311. 

0.1379 


ISOTHERM 

DERIVATIVE 

CU    FT-PSIA/LB 

1800.0 
1570.0 
1390.0 
121.0.0 
1120.0 
1010.0 

911.0 

826.0 

71.9.0 

679.0 

611..  0 
551.. 0 
1.99.0 
1.1.7.0 
396.0 
309.0 
269.0 
230.0 
193.0 
159.0 

126.0 
91.. 8 


360.0 

0.11.1.2 

111. 

0 

,3  70.0 

0.  1503 

lie. 

,0 

360.0 

0.1561. 

12*. 

0 

390.0 

0.1623 

130, 

,0 

1.00.0 

0.1630 

136. 

,0 

1.10.0 

0.1737 

1*1. 

0 

1.20.0 

0.1791. 

1*7. 

0 

1.30.0 

0.181.9 

152. 

,0 

1.1.0.0 

0.1901. 

156. 

,0 

1.50.0 

0.1958 

163, 

,0 

1.60.0 

0.2012 

168. 

,0 

1.70.0 

0.2065 

173. 

,0 

1.80.0 

0.2118 

178, 

,0 

1.50.0 

0.2170 

183. 

,0 

500.0 

0.2222 

168. 

,: 

510.0 

0.2271. 

193, 

0 

520.0 

0.2325 

196. 

,0 

530.0 

0.2376 

203. 

,0 

51.0.0 

0.21.27 

207. 

,0 

550.0 

0.21.77 

212. 

,0 

560.0 

0.2528 

217. 

0 

570.0 

0.2578 

221, 

,0 

580.0 

0.2627 

226. 

0 

590.0 

0.2677 

231. 

,0 

600.0 

0.2727 

235. 

0 

700.0 

0.3213 

279. 

,0 

800.0 

0.3639 

322. 

0 

900.0 

0.1.158 

363. 

0 

1000.0 

0.1.623 

40*. 

0 

1500.0 

0.6911. 

601. 

,0 

2000.0 

0. 9182 

795. 

0 

2500.0 

1.1*4 

968. 

0 

3000.0 

1.370 

1180. 

0 

3500.0 

1.595 

1370. 

0 

. 

TH0-PHA3E 

90UNOARY 

ISOCHORE 

DERIVATIVE 

PSIA/R 

221.0 
202.0 
186.0 
172.0 
159.0 
1*8.0 
138.0 
129.0 
120.0 
112.0 

104.0 
97.1 
90.* 
8*.0 
78.0 
66.6 
61.3 
56.0 
50.9 


3.5* 
3.3* 
3.17 


1.70 
1.66 


INTERNAL 
ENERGY 
BTU/LB 

-62.51 
-60.18 
-57.8* 
-55.50 
-53.15 
-50.81 
-*8.*7 
-*6.12 
-*3.77 
-*1.*0 

-39.02 
-36.62 
-3*. 19 
-31.73 
-29.2* 
-2*. 10 
-21. *5 
-18.71 
-15.87 
-12.91 

-9.775 
-6.385 
-2.628 
1.669 
6.612 
11.81 
16.59 
20.6* 
23.99 
26.81 

29.25 
31.41 
33.37 


56.20 
58.40 
60.57 
62.69 
64.79 
66.86 
68.91 
70.94 


80.66 
82.61 
84.74 
86.67 
68.60 
90.51 

92.42 
94.32 
96.22 
98.11 
100.0 
101.9 
120.5 
139.0 
157.5 
176.1 


BTU/L3 

-59.59 
-57.22 
-54.85 
-52.46 
-50.08 
-47.69 
-45.30 
-42.90 
-40.50 
-38.07 

-35.63 
-33.17 
-30.67 
-23.14 
-25.56 
-20.25 
-17.48 


-li 


.62 


-11.65 
-3.528 

-5.191 
-1.555 
2.527 
7.29* 
12.9* 
19.11 
25.01 
30.18 
34.59 
38.38 

41.70 
44.68 
47.41 
49.9* 
52.31 
54.56 
58.77 
62.68 
66.38 
69.92 

73.33 

76.6* 
79.86 
83.01 
86.10 
39.14 
92.1* 
95.09 
98.02 
100.9 

103.8 
106.6 
109.* 
112.2 
115.0 
117.3 
120.5 
123.3 
126.0 
123.7 

131.4 
134.1 
136.6 
139.5 
142.1 
144.8 
171.1 
197.1 
223.0 
246.9 

381.4 
520.5 
665.3 


0.5989 
0.6161 
0.6363 
0.6548 
0.6721 
0.6889 
0.7051 
0.7206 
0.7361 
0.7510 

0.7656 
0.7799 
0.7939 


0.8625 
0.8762 
0.8902 
0.9046 

0.9196 

0.9356 

0.9532 

0.9732 

0.997 

1.021 

1.045 

1.065 

1.082 

1.096 

1.106 
1.119 
1.126 
1.137 
1.145 
1.153 
1.167 
1.179 
1.191 
1.201 

1.211 
1.220 
1.229 
1.238 
1.246 
1.253 
1.261 
1.266 
1.275 
1.281 

1.286 
1.294 
1.300 
1.306 
1.312 
1.317 
1.323 
1.326 
1.333 
1.338 

1.343 
1.3*6 
1.353 
1.358 
1.362 
1.367 
1.407 
1.4*2 
l.*72 
1.500 

1.607 
1.687 
1.751 
1.806 
1.852 


0.2610 
0.2620 
0.2597 
0.2559 
0.2516 
0.2475 
0.2*37 
0.2*03 
0.237* 
0.2350 

0.2329 
0.2312 
0.2297 
0.228* 
0.2273 
0.2256 
0.2250 
0.2245 
0.2243 
0.2242 

0.2245 
0.2254 
0.2270 
0.2298 
0.2335 
0.2355 
0.2336 
0.2291 
0.2239 
0.2190 

0.2146 
0.210B 
0.2076 
0.2048 
0.2023 
0.2002 
0.1967 
0.1940 
0.1916 
0.1901 

0.1886 
0.1874 
0.1865 
0.1856 
0.1649 
0.1843 
0.1836 
0.1633 
0. 1629 
0.1825 

0.1822 
0.1620 
0.1817 
0.1815 
0.1813 
0.1811 
0.1809 
0.1808 
0.1807 
0.1806 

0.  1805 
0.1804 
0.18O3 
0. 1802 
0.1802 
0.1801 
0.1801 
0.1809 
0.1825 
0.1846 

0.199  3 
0.2129 
0.2227 
0.2295 
0. 2342 


CP 

VELOCITY 
OF    SOUND 

-R 

FT/SEC 

0 

.4699 

3871.0 

0 

.474* 

3634.0 

0 

,*763 

3441.0 

0 

.*770 

3277.0 

0, 

,*773 

3132.0 

0 

.*777 

3001.0 

0 

,*786 

2879.0 

0 

.*802 

2  76  5.0 

0 

.*826 

2656.0 

0 

.*860 

2550.0 

0 

,  *90* 

2  44  6.0 

0 

.*959 

2347.0 

0, 

.5026 

2249.0 

0 

.5106 

2151.0 

0 

.5201 

2054.0 

0 

.5*51 

1 66  0  .  0 

0 

.5617 

1762.0 

0, 

.582* 

1663.0 

0 

.6089 

156  0.0 

0 

.6**3 

1453.0 

0 

.6935 

1 34  1 .  0 

0, 

.7656 

1222.0 

0 

.8758 

1095.0 

1, 

,0*0 

964.2 

1 

,207 

849.4 

1 

.230 

778.0 

1, 

.11* 

74  8.1 

0 

.9552 

7*1.3 

0, 

.61*0 

7*5.5 

0 

.7063 

75*. 8 

0, 

.6272 

766.1 

0, 

.566* 

778.3 

0, 

.5237 

79  0.7 

0 

,4089 

803.0 

0, 

.4613 

815.0 

0 

■  4388 

82  6.9 

0, 

,*0*6 

849.6 

0, 

.3799 

871.2 

0 

.361* 

891.7 

0, 

,3*70 

911.3 

0, 

.3355 

930.1 

0, 

.3262 

94  8.1 

0, 

.318* 

965.5 

0, 

.3119 

982.2 

0, 

.306* 

998.0 

0 

.3016 

1014.0 

0, 

.2975 

1030.0 

0 

.2939 

1044.0 

0, 

,2906 

1059.0 

0, 

.2878 

1073.0 

0, 

,2853 

1087.0 

0, 

,2830 

1101.0 

0, 

,2809 

1114.0 

0. 

,2791 

1127.0 

0. 

,277* 

1140.0 

0. 

,2758 

1152.0 

0. 

,27** 

1165.0 

0. 

,2731 

1177.0 

0. 

,2719 

1189.0 

0. 

,2706 

1200.0 

0. 

,2696 

1212.0 

0, 

.2689 

122  3.0 

0. 

,2660 

1235.0 

0, 

,2672 

1246.0 

0. 

,266* 

125  7.0 

0. 

,2657 

1266.0 

0. 

,2610 

1369.0 

0. 

,2590 

146  0.0 

0. 

,2587 

1544.0 

0. 

,2596 

1622.0 

0, 

,2716 

194  9.0 

0. 

,28** 

2218.0 

0. 

2939 

2457.0 

0, 

,3005 

2675.0 

0. 

,3052 

2877.0 

850    P5IA    ISOBAR 


THERMOPHYSICAL     PROPERTIES    OF    NITROGEN 


TEMPERATURE     DENSITf 
DEG.     R  LB/CJ    FT 


120 

0 

53 

.82 

125 

.0 

53 

.20 

130 

0 

52 

.54 

135 

.0 

51 

.86 

lti 

.0 

51 

.16 

145 

.0 

50 

.43 

150 

.0 

1.9 

69 

155 

.0 

1.8 

92 

160 

.0 

1.8 

13 

165 

.0 

1.7 

.32 

170 

.0 

1.6 

.48 

175 

.0 

1.5 

.62 

ISO 

.0 

1.1. 

.73 

185 

.0 

1.3 

.81 

190 

.0 

1.2 

.85 

200 

0 

1.0 

BO 

205 

0 

39 

.69 

210 

.0 

38 

.51 

215 

0 

37 

25 

220 

.0 

35 

87 

225 

0 

31. 

34 

230 

0 

32 

59 

235 

0 

30 

53 

240 

.0 

27 

98 

245 

0 

24 

87 

250 

.0 

21 

57 

255 

0 

18 

70 

260 

0 

16 

SO 

265 

0 

14 

85 

270 

0 

13 

61 

275 

0 

12 

64 

280 

0 

11 

36 

285 

0 

11 

21 

290 

0 

10 

66 

295 

0 

10 

19 

300 

0 

9 

774 

310 

0 

9 

076 

320 

0 

8 

50i. 

330 

0 

8 

02* 

3<>0 

0 

7 

612 

350 

0 

7 

253 

360 

0 

6 

935 

370 

0 

6 

651 

380 

0 

6 

396 

390 

0 

6 

153 

1.00 

0 

5 

951 

1(10 

0 

5 

756 

1.20 

0 

5 

575 

1.30 

0 

5 

408 

1.1.0 

0 

5 

252 

450 

0 

5 

107 

1.60 

0 

4 

971 

1.70 

0 

4 

843 

1.80 

0 

4 

722 

1.90 

0 

4 

606 

500 

0 

4 

500 

510 

0 

4 

398 

520 

0 

4 

301 

530 

0 

4 

209 

51.0 

a 

4 

121 

550 

a 

4 

037 

560 

0 

3 

956 

570 

a 

3 

379 

580 

0 

3 

606 

590 

0 

3 

735 

600 

0 

3 

668 

700 

0 

3 

112 

800 

0 

2 

711 

900 

0 

2 

405 

1000 

0 

2 

163 

1500 

0 

1 

446 

2000 

a 

1 

039 

2500 

0 

0 

874 

3000 

0 

0 

730 

3500 

0 

0 

626 

VCOH/DVL 
BTU/LB 


205.0 
197.0 
187.0 
179.0 
171.0 
164.0 
157.0 
151.0 
145.0 
140.0 

134.0 
129.0 
124.0 
119.0 
114.0 
103.0 
97.7 
92.1 


62.0 
65.5 


104.0 
107.0 
109.0 
112.0 
115.0 
118.0 
121.0 
124.0 
127.0 
130.0 

133.0 
136.0 
138.0 
141.0 
144.0 
147.0 
175.0 
202.0 
230.0 
259.0 

413.0 
577.0 
745.0 
913.0 
1080.0 


V  (DP/OU)       -I/(0P/DV> 
PSIA-CU    FT/BTU       PSIA 


95700.0 
83800.0 
73200.0 
64500.0 
57100.0 
50800  .0 
45300.0 
40400 . 0 
36000.0 
32100.0 


(DV/OTL/V  THERMAL  VISCOSITY 

P     CONDUCTIVITY 
1/DEG.     R       BTU/FT-HR-R    LB/FT-SEC 


9.62 
9.21 
8.80 
8.40 
8.00 
7.24 
6.86 


2.64 
2.62 


2.45 
2.45 


2.23 
2.19 


28600.0 

25300.0 

22300.0 

19600.0 

17100.0 

12600.0 

10700.0 

8860  .0 

7210.0 

5690.0 

4320.0 
3090. 0 
2050.0 
1240.0 
749.0 
539.0 
474.0 
469.0 
490.0 
519.0 

548.0 
575.0 
600.0 
621.0 
641.0 
658.0 
687.0 
711.0 
731.0 
747.0 

761.0 
773.0 
783.0 
792.0 
800.0 
807.0 
813.0 
819.0 
824.0 
828.0 

832.0 
836.0 
839.0 
842.0 
844.0 
847.0 
849.0 
851.0 
853.0 
855.0 

856.0 
858.0 
859.0 


862. 
869. 
872. 
873. 
873. 


0.00229 
0.00241 
0.00254 
0.00267 
0.00279 
0.00292 
0.00305 
0.00318 
0.00332 
0.00348 

0.00365 
0.00384 
0.00405 
0.00429 
0.00457 
0.00523 
0.00575 
0.00632 
0.00707 
0.00806 

0.00946 

0.0116 

0.0149 

0.0203 

0.0267 

0.0293 

0.0271 

0.0230 

0. 0191 

0.0160 

0.0137 

0.0119 

0.0106 

0.00953 

0.00868 

0.00799 

0.00691 

0. 00613 

0.00552 

0.00504 

0.00465 
0.00432 
0.00404 
0. 00381 
0.00360 
0.00342 
0.00326 
0.00311 
0.00298 
0.00286 

0.00275 
0.00266 
0.00257 
0. 00248 
0.00245 
0.00233 
0.00226 
0. 00220 
0.00214 
0.00209 

0.00203 
0.00198 
0.00194 
0.00189 
0.00185 
0.00181 
0.00150 
0.00128 
0.00112 
0.00100 

0.000658 
0.000493 
0. 000395 
0. 000329 
0. 000233 


0.0932 
0.0903 
0.0874 
0.0845 
0.0816 
0.0787 
0.0758 
0.0730 
0.0703 
0.0675 

0.0649 
0.0622 
0.0596 
0.0571 
0.0545 
0.0495 
0.0471 
0.0446 
0.0422 
0.0399 

0.0377 
0.0356 
0.0337 
0.0316 
0.0290 
0.0257 
0.0227 
0.0203 
0.0185 
0.0172 

0.0162 
0.0155 
0.0150 
0.0146 
0.0143 
0.0141 
0.0133 
0.0137 
0.0136 
0.0137 

0.0137 
0.0138 


0.0152 
0.0153 
0.0155 
0.0157 
0.0159 
0.0161 
0.0162 
0.0164 
0.0166 
0.0168 

0.0170 
0.0171 
0.0173 
0.0175 
0.0177 
0.0179 
0.0197 
0.0215 
0.0234 
0.0252 


.962 
.953 


.951 
.96  0 
.971 

.983 


THERMAL 

DIELECTRIC 

PRANOTL 

OIFFUSIVITY 

CONSTANT 

NUMBER 

SQ    FT/HR 

0.00369 

1.46358 

3.42 

0.00358 

1.45754 

3.07 

0.00349 

1.45127 

2.82 

0.00342 

1.44478 

2.64 

0.00334 

1.43808 

2.51 

0  .  0  0  32  7 

1.43118 

2.40 

0.00319 

1.42410 

2.27 

0.00311 

1.41685 

2.20 

0.00302 

1 .  4  0  94  0 

2.14 

0.00294 

1.40177 

2.08 

0.00285 

1.39394 

2.03 

0.00275 

1.38589 

1.98 

0.00265 

1.37759 

1.94 

0.00255 

1.36902 

1.91 

0.00245 

1.36014 

1.88 

0.00223 

1.34127 

1.84 

0.00211 

1.33114 

1.83 

0.00199 

1.32042 

1.83 

0.00186 

1.30897 

1.83 

0.00173 

1.29656 

1.85 

0.00153 

1.28287 

1.88 

0.00143 

1.26734 

1.94 

0.00126 

1.24912 

2.02 

0.00109 

1.22692 

2.16 

0.000965 

1.20012 

2.26 

0.000970 

1.17210 

2.19 

0.00109 

1.14813 

1.99 

0.00129 

1.12989 

1.77 

0.00153 

1.11644 

1.59 

0.00179 

1.10635 

1.45 

0.00205 

1.09852 

1.34 

0.00230 

1.09224 

1.26 

0  .  0  0  25  5 

1.08706 

1.19 

0.00279 

1.08267 

1.14 

0.00304 

1.07890 

1.10 

0.00328 

1.07560 

1.06 

0.00376 

1.07006 

1.00 

0.00423 

1.06555 

0.960 

0.00471 

1.06177 

0.9  26 

0.00518 

1.05853 

0.898 

0.00565 

1.05571 

0.8  76 

0.00612 

1.05323 

0.857 

0.00659 

1.05101 

0.8  42 

0.00706 

1.04901 

0.830 

0.00753 

1.04720 

0.819 

0.00800 

1.04555 

0.810 

0.00848 

1.04403 

0.802 

0.00896 

1.04263 

0.795 

0.00944 

1.04133 

0.789 

0.00992 

1.04013 

0.764 

0.0104 

1.03900 

0.779 

0.0109 

1.03794 

0.775 

0.0114 

1.03695 

0.771 

0.0119 

1.03602 

0.768 

0.0124 

1.03514 

0.765 

0  .  0 1 29 

1.03431 

0.762 

0.0135 

1.03352 

0.7  59 

0.0140 

1.03277 

0.757 

0.0145 

1.03206 

0.754 

0.0150 

1.03138 

0.752 

0.0156 

1.03073 

0.750 

0.0161 

1.03012 

0.749 

0.0167 

1.02953 

0.7  47 

0.0172 

1.02896 

0.745 

0  .  0 1 78 

1.02842 

0.7  44 

0.0183 

1.02790 

0.743 

0.0243 

1.02364 

0.732 

0.0307 

1.02056 

0.726 

0.0376 

1.01823 

0.722 

0.0449 

1.01638 

0.719 

THO-PHASE    30UNDASY 


900  psia  isobar 


THERMODYNAMIC    PROPERTIES    OF    NITROGEN 


DEG. 

120.0 
125.0 
130.0 
135.0 
140.0 
lt.5. 0 
150.0 
155.0 
160.0 
165.0 

170.0 
175.0 
180.0 
185.0 
190.0 
200.0 
205.0 
210.0 
215.0 
220.0 

225.0 
230.0 
235.0 
2  40.0 
21.5.0 
250.0 
255.0 
260.0 
265.0 
270.0 

275.0 

280.0 
265.0 
290.0 
295.0 
300.0 
310.0 
320.0 
330.0 
3*.0.0 

350.0 
360.0 
370.0 
380.0 
390.0 
400.0 
1.10.0 


570.0 
580. 0 
590.0 
600.0 
700.0 
800.0 


1500.0 
2000.0 
2500.0 
3000.0 
3500.0 


VOLUM£ 

ISOTHERM 

ISOCHORE 

INTERNAL 

OERIVATIVE 

DERIVATIVE 

ENERGY 

CU    FT/-8 

CU    FT-PSIA/LB 

PSIA/R 

BTU/LB 

0.01857 

1810.0 

221.0 

-62.56 

0.01873 

1580.0 

202.0 

-60.23 

0.01902 

li.OQ.0 

186.0 

-57.90 

0.01927 

1250.0 

172.0 

-55.56 

0.01953 

1120.0 

160.0 

-53.22 

0.01981 

1020.0 

148.0 

-50.89 

0. 02010 

920.0 

138.0 

-1.8. 55 

0.0201.2 

835.0 

129.0 

-1.6.21 

0.02075 

758.0 

120.0 

-1.3.86 

0.02110 

688.0 

112.0 

-1.1.51 

0.0211.3 

623.0 

105.0 

-39.11. 

0.02189 

561..  0 

97.6 

-36.75 

0.02231 

508.0 

91.0 

-31..  33 

0.02277 

456.0 

81.. 7 

-31.89 

0.02327 

1.07.0 

78.7 

-29.1.1 

0.021.1.2 

319.  0 

67.1. 

-21.. 33 

0.02509 

279.0 

62.1 

-21.70 

0.02582 

21.0.0 

56.9 

-19.00 

0.02667 

201.. 0 

51.9 

-16.21 

0.02761. 

170.0 

1.7.0 

-13.31 

0.02880 

137.0 

1.2.1 

-10.27 

0.03022 

107.0 

37.2 

-7.025 

0.03204 

79.2 

32.2 

-3.1.93 

0.031.50 

55.9 

27.2 

0.1.319 

0.03793 

39.1 

22.3 

4.840 

0.01.275 

30.6 

18.0 

9.586 

0.01.853 

28.3 

H.  8 

lit.  22 

0.05U85 

29.6 

12.1. 

18.37 

0.06693 

0.07239 

0.0771.7 

0. 08222 

0.08670 

0.09094 

0.09500 

0.1026 

0.1098 

0.1166 

0.1231 

0.1293 
0.1351. 
0.1413 
0.11.71 
0.1527 
0. 1582 


0.18*7 
0.1898 
0. 1949 
0.1539 
0.201.9 
0.2098 
0.2147 
0.2136 
0.2245 
0.2233 

0.231.1 

0.2338 
0.21.36 
0.2483 
0.25  3  0 
0.2577 
0.3  0  38 


0.6539 

0.8681 

1.082 

1.295 

1.507 


104. 0 
111.0 
117.0 
123.0 
129.0 
135.0 
11.1.0 
11.7.0 
152.0 
157.0 

163.0 
168.0 
173.0 
178.0 
183.0 
189.0 
193.0 
198.0 
203.0 
208.0 

212.0 
217.0 
222.0 
226.0 
231.0 
236.0 
230.0 
323.0 
3  64.0 
".05.0 

603.0 
797.0 

989.0 
1180.0 
1370.0 


3.83 
3.61 


.60  6 
.1.5  2 
.361 
.300 
.257 


24.99 

27.62 
29.95 
32.04 
33.95 
35.73 
37.1.0 
1.0.1.9 
1.3.31. 
1.6.01 
48.51. 

50.98 
53.33 
55.62 
57.86 
60.05 
62.20 
6 It.  33 
66.1.2 
68.1.9 
70.53 

72.56 
7  It.  57 
76.56 
78.55 
80.52 
82.1.7 


97.81. 

99.7 
101.6 
120.3 
138.9 
157.1. 
176.0 


272.5 
376.0 


8TU/LB 

-59.1.6 
-57.10 
-5*. 73 
-52.35 
-1.9.97 
-1.7.58 
-1.5.20 
-1.2.81 
-40. 41 
-37.99 

-35.56 
-33.10 
-30.62 
-23.10 
-25.53 
-20.26 
-17.52 


-li 


.70 


-11.77 
-8.715 

-5.474 
-1.988 
1.846 
6.182 
11.17 
16.71 
22.31 
27.51 
32.12 


50.89 
53.23 

57.60 


7  3.17 
92.37 


598. 
714. 


117.4 
120.2 
123.0 
125.7 
123.4 

131.1 
133.8 
136.5 
133.2 
141.3 
14-.. 6 
171.0 
197.0 
222.9 
243.3 

381.5 
520.7 
665.4 
814.1 
965.6 


3TU/LB-R 

0.5965 
0.6177 
0.6364 
0.6543 
0.6716 
0.6884 
0.7045 
0.7202 
0.7355 
0.7503 

0.7649 
0.7791 
0.7931 

0.8069 
0.6206 
0.8476 
0.8612 
0.8748 
0.3885 
0.9026 

0.9172 

0.9325 

0.9490 

0.9672 

0.9878 

1.010 

1.032 

1.053 

1.07O 

1.085 

1.098 
1.110 
1.120 
1.129 
1.138 
1.145 
1.160 
1.173 
1.184 
1.195 

1.205 
1.215 
1.224 
1.232 
1.240 
1.248 
1.256 
1.263 
1.270 
1.276 

1.283 
1.289 
1.295 
1.301 
1.307 
1.313 
1.318 
1.323 
1.329 
1.334 

1.339 
1.344 
1.348 
1.353 
1.358 
1.362 
1.403 
1.438 
1.468 
1.495 

1.603 
1.683 
1.747 
1.802 
1.846 


0.2621 
0.2630 
0.2606 
0.?567 
0.2524 
0.2482 
0.2443 
0.2409 
0.2380 
0.2355 

0.2334 
0.2316 
0.2301 
0.2287 
0.2276 
0.2258 
0.2252 


.2247 
.2258 
.2277 
.2305 
.2328 
.2327 
.2299 
.2256 
.2210 


.2167 


.2064 
.2039 
.2016 
.1979 
.  1950 
.1927 
.1908 

.1833 

.1880 
.1870 
.1861 
.1853 


0.1836 
0. 1832 
0.1828 

0.1825 
0.  1822 
0.1819 
0.1817 
0.1815 
0.1813 
0. 1811 
0.1810 
0.1808 
0. 1807 


0, 

.  1805 

0 

.1804 

0. 

,1604 

0 

.  1803 

a. 

.1803 

0 

.1802 

0. 

.1810 

0. 

.  1825 

0 

.1846 

0, 

,1993 

0, 

.2130 

0 

.2228 

0. 

.2295 

CP 

VELOCITY 
OF    SOUND 

-R 

FT/SEC 

0 

.4692 

3870, 

.0 

0. 

.4737 

3635 

,0 

0 

,4756 

3443. 

,0 

0 

.4762 

3280 

.0 

0, 

,4765 

3136. 

,0 

0 

,4768 

3007 

,0 

0 

,4776 

2886 

,0 

0. 

,4791 

2773, 

,0 

a, 

,4814 

2665 

,0 

0. 

,4946 

2561, 

.0 

0. 

,4888 

245  9, 

.0 

0 

,4940 

2  360, 

.0 

a. 

,5003 

2262, 

,0 

0, 

,5079 

2166 

.0 

o, 

,5169 

2071 

.0 

a. 

.5402 

1880. 

,0 

0 

.5554 

1785, 

,0 

0. 

.5742 

1687 

.0 

0 

.5979 

1588 

,0 

a. 

.6286 

I486, 

,0 

0. 

,6700 

1379. 

.0 

a, 

.7279 

1266. 

.0 

0, 

,8112 

1148, 

,0 

a. 

,9290 

1027, 

.0 

l, 

,064 

914. 

,4 

l, 

,134 

830. 

,4 

l, 

.091 

78  4, 

,3 

o. 

.9822 

765. 

,4 

0, 

.6602 

761, 

.9 

0, 

,7532 

76  6, 

,3 

0. 

,6684 

774. 

,7 

0, 

,6032 

78  5. 

,0 

0. 

,5529 
,5135 

79  6, 

,2 

0. 

80  7, 

,7 

0, 

,4822 

919. 

.2 

0, 

.4567 

83  0. 

,7 

a, 

.4193 

852. 

,9 

0. 

,3908 

874 

,3 

0, 

.3702 

894. 

,7 

0 

,3544 

914 

,2 

o. 

.3418 

933, 

.0 

0. 

.3316 

951, 

,0 

0 

.3232 

96  8. 

.3 

0, 

.3161 

985. 

,1 

0. 

.3101 

1001. 

,0 

0. 

.3050 

1017, 

.0 

0, 

,3006 

1033, 

,0 

0, 

.2967 

1047, 

,0 

0, 

,2932 

1062, 

,0 

0. 

,2902 

1076. 

,0 

0. 

,2875 

1090. 

,0 

0. 

,2850 

1104. 

.0 

0, 

,2828 

1117, 

.0 

a, 

,2809 

1130, 

,0 

a, 

,2791 

1143, 

,0 

0, 

,2774 
,2759 

1156, 

,0 

0, 

1168, 

.0 

a. 

,2745 

1180, 

,0 

0. 

.2733 

1192. 

,0 

0. 

,2721 

1204, 

,0 

0. 

.2710 

1215, 

0 

0, 

.2700 

1227, 

,0 

a. 

.2691 

1238, 

0 

0. 

.2682 

1249. 

0 

0. 

,2674 

1260. 

0 

a. 

2667 

1271. 

0 

a. 

2617 

1372. 

0 

a. 

.2595 

1464. 

0 

0. 

,2591 

1548. 

0 

0. 

.2599 

1625. 

0 

0. 

2717 

1951. 

0 

0. 

2845 

2221. 

0 

0. 

,2940 

246  0. 

0 

0. 

3005 

2677. 

0 

0. 

3052 

2879. 

0 

TKO-PHASE  BOUNDARY 


900    PBIA    ISOBAR 


THERMOPHYSICAL     PROPERTIES    OF    NITROGEN 


TEMPERATURE     DENSITY 
DEO.    R         LB/CU    - 


1MOH/DV)  VIDP/DU)        -VCOP/DV) 

P  V  T 

BTU/L3         PSIA-CU    FT/BTU       PSIA 


(OV/OTI/V  THERMAL  l/ISCOSITY  THERMAL  OIELECTRIC 

P     CONDUCTIVITY  OIFFUSIVITT       CONSTANT 

1/DEG.     R       BTU/FT-HR-R    LB/FT-SEC  SQ    FT/HR 


PRANOTL 
NUMBER 


120.0 

53.35 

207.0 

15.7 

97200.0 

0 

00227 

0 

0934 

19.0 

0.00370 

1.46384 

3.43 

125.0 

53.23 

198.0 

14.4 

84300.0 

0 

00240 

0 

0905 

16.4 

0.00359 

1.45785 

3.09 

130.0 

52.53 

138.0 

13.6 

73700.0 

0 

00252 

0 

0876 

14.4 

0  .  0  0  35  0 

1.45161 

2.82 

135.0 

51.90 

160  .0 

12.9 

65000.0 

c 

00265 

0 

.0847 

13.0 

0.00343 

1.44516 

2.64 

11.0.0 

51.20 

172.0 

12.4 

57600.0 

0 

00277 

0 

0618 

12.  0 

0.00335 

1.43850 

2.51 

145.0 

50.  48 

165.0 

11.0 

51300.0 

0 

00290 

0 

0789 

11.0 

0  .  0  0  32  8 

1.43165 

2.40 

150.0 

1.9.71. 

158.0 

11.4 

45700.0 

0 

00302 

0 

0761 

10.1 

0 . 0  0  32  0 

1.42462 

2.27 

155.0 

1.6.  98 

152.0 

10.9 

40900.0 

0 

.00315 

0 

0733 

9.35 

0.00312 

1.41741 

2.20 

160.0 

1.6.20 

146.0 

10.5 

36500.0 

0 

00323 

0 

0705 

6.6  9 

0.00304 

1  .41003 

2.14 

165.0 

1.7.39 

141.0 

10.1 

32600 .0 

0 

00344 

0 

0673 

6.  07 

0.00295 

1.40246 

2.08 

170.0 

1.6.56 

135.0 

9.63 

29000.0 

0 

00361 

0 

0651 

7.50 

0.00286 

1.39470 

2.03 

175.0 

1.5.71 

130.0 

9.22 

25800.0 

0 

00379 

0 

0625 

6.96 

0.00277 

1.38672 

1.98 

180.0 

1.1..  83 

125.0 

6.82 

22800.0 

0 

00400 

0 

0599 

6.45 

0.00267 

1.37851 

1.94 

185.0 

1.3.92 

120.0 

8.43 

20000.0 

0 

00423 

0 

0574 

5.96 

0.00257 

1.37005 

1.90 

190.0 

1.2.97 

115.0 

8.04 

17500.0 

0 

00449 

0 

.0549 

5.53 

0. 0  0 24 7 

1.36129 

1.87 

200.0 

1.0.96 

105.0 

7.29 

isioo.o 

0 

00516 

0 

0499 

4.70 

0.00226 

1.34273 

1.83 

205.0 

39.67 

99.4 

6.92 

11100.0 

0 

00559 

0 

0475 

4.32 

0.00214 

1.33281 

1.82 

210.0 

36.72 

93.9 

6.55 

9  310.0 

0 

00611 

0 

0451 

3.95 

0  .  0  0  20  3 

1.32235 

1.81 

215.0 

37.50 

83.2 

6.17 

7660  .0 

0 

00678 

0 

0427 

3.60 

0.00130 

1.31124 

1.81 

220.0 

36.17 

62.2 

5.79 

6140.0 

0 

00765 

0 

0404 

3.20 

0.00178 

1.29930 

1.82 

2  25.0 

31..  72 

75.9 

5.41 

4770.0 

0 

00883 

0 

0382 

2.92 

0.00164 

1.28626 

1.85 

230.0 

33.09 

69.2 

5.00 

3530.0 

0 

0105 

0 

0362 

2.60 

0.00150 

1.27174 

1.88 

235.0 

31.21 

62.2 

4.57 

2470.0 

0 

0130 

0 

0343 

2.27 

0.00135 

1.25514 

1.93 

2<.0.0 

28.98 

55.3 

4.12 

1620.0 

0 

0168 

0 

0324 

1.95 

0.00120 

1.23564 

2.02 

21.5.0 

26.33 

49.1 

3.68 

1030. 0 

0 

0217 

0 

0301 

1.65 

0.00107 

1.21263 

2.10 

250.0 

23.36 

44.9 

3.31 

714.0 

0 

0252 

0 

.0273 

1.40 

0.00103 

1.18745 

2.09 

255.0 

20.58 

43.1 

3.08 

583.0 

0 

0253 

0 

0244 

1.22 

0.00109 

1.16377 

1.97 

260.0 

18.23 

42.8 

2.96 

540.0 

0 

0230 

0 

.0219 

1.12 

0. 00122 

1.14417 

1.81 

265.0 

16.38 

43.4 

2.89 

538.0 

0 

0198 

0 

0199 

1.  06 

0.00141 

1.12890 

1.65 

270.0 

14.  9» 

44.5 

2.85 

556.0 

0 

0169 

0 

0183 

1.02 

0.00163 

1.11716 

1.51 

275.0 

13.81 

46.0 

2.62 

560.0 

0 

0145 

0 

0172 

1.00 

0.00186 

1.10801 

1.39 

280.0 

12.91 

47.6 

2.79 

606.0 

0 

0127 

0 

0163 

0.981 

0.00210 

1.10068 

1.31 

285.0 

12.16 

49.3 

2.77 

630.0 

0 

0112 

0 

0157 

0.972 

0.00233 

1.09468 

1.24 

290.0 

11.53 

51.1 

2.76 

653.0 

0 

0101 

0 

0152 

0.967 

0  .  0  0  25  6 

1.08963 

1.16 

295.0 

11.00 

52.9 

2.74 

673.0 

0 

00912 

0 

.0148 

0.964 

0.00279 

1.08532 

1.13 

300.0 

10.53 

54.6 

2.73 

692.0 

0 

00836 

0 

0145 

0.964 

0.00302 

1.06158 

1.09 

310.0 

9.  71.2 

56.2 

2.70 

724.0 

0 

00719 

0 

0142 

0.967 

0  .  0  0  34  8 

1.07534 

1.03 

320.0 

9.107 

61.7 

2.67 

750.0 

0 

00634 

0 

0140 

0.974 

0  .  0  0  39  4 

1.07031 

0.977 

330.0 

8.577 

65.1 

2.65 

771.0 

0 

00569 

0 

0140 

0.983 

0.00439 

1.06612 

0.939 

31.0.0 

6.121. 

68.5 

2.63 

789.0 

0 

00517 

0 

0140 

0.995 

0.00465 

1.06255 

0.909 

350.0 

7.731 

71.9 

2.61 

804.0 

0 

00476 

0 

0140 

1.  01 

0.00530 

1.05947 

0.885 

360.0 

7.385 

75.2 

2.60 

817.0 

0 

00441 

0 

0141 

1.02 

0.00575 

1.05675 

0.865 

370.0 

7.077 

76.4 

2.58 

829.0 

0 

00412 

0 

0142 

1.03 

0.00620 

1.05434 

0.849 

380.0 

6.800 

61.6 

2.57 

836.0 

0 

00387 

0 

0143 

1.  05 

0.00665 

1.05217 

0.836 

390.0 

6.51.9 

84.8 

2.55 

847.0 

D 

00366 

0 

0144 

1.06 

0.00710 

1.05021 

0.8  24 

1.00.0 

6.320 

88.0 

2.54 

654.0 

0 

00347 

0 

0145 

1.08 

0.00755 

1.04642 

0.614 

1.10.0 

6.110 

91.1 

2.53 

861.0 

0 

00330 

0 

0147 

1.09 

0.00600 

1.04679 

0.806 

1.20.0 

5.916 

94.2 

2.51 

867.0 

0 

00315 

0 

.0146 

1.11 

0.00846 

1.04528 

0.7  99 

1.30.0 

5.737 

97.3 

2.50 

872.0 

0 

00301 

0 

0150 

1.13 

0.00692 

1.04368 

0.7  92 

1.1.O.O 

5.570 

100.0 

2.49 

877.0 

0 

00289 

0 

0152 

1.14 

0.00938 

1.04259 

0.787 

1.50.0 

5.1.11. 

103.0 

2.46 

862.0 

0 

00278 

0 

0153 

1.16 

0.00984 

1.04138 

0.782 

1.60.0 

5.266 

106.0 

2.47 

865.0 

0 

00268 

0 

0155 

1.17 

0.0103 

1.04025 

0.777 

1.70.0 

5.131 

109.0 

2.46 

889.0 

0 

00259 

0 

0157 

1.19 

0.0108 

1.03919 

0.773 

1.80.0 

5.002 

112.0 

2.45 

892.0 

0 

00250 

0 

0156 

1.21 

0.0113 

1.03619 

0.770 

1.90.0 

4.881 

115.0 

2.45 

895.0 

0 

00242 

0 

0160 

1.22 

0.0118 

1 .  0  3  72  5 

0.766 

500.0 

1..766 

118.0 

2.44 

898.0 

0 

00235 

0 

0162 

1.24 

0  .  0 1 22 

1.03636 

0.763 

510.0 

4.657 

121.0 

2.43 

900.0 

0 

00228 

0 

016  4 

1.25 

0.0127 

1.03552 

0.761 

520.0 

4.554 

124.0 

2.42 

902.0 

0 

00221 

0 

0165 

1.27 

0.0132 

1.03472 

0.758 

530.0 

4.455 

127.0 

2.42 

904.0 

0 

00215 

0 

0167 

1.28 

0.0137 

1.03396 

0.756 

51.0.0 

4.361 

130.0 

2.41 

906.0 

0 

00210 

0 

0169 

1.30 

0.0142 

1.03324 

0.7  54 

550.0 

4.272 

133.0 

2.40 

908.0 

0 

00204 

0 

0171 

1.32 

0.0147 

1.0  325  5 

0.752 

560.0 

4.187 

135.0 

2.40 

909.0 

0 

00193 

0 

0173 

1.33 

0.0153 

1.03189 

0.750 

570.0 

4.105 

138.0 

2.39 

911.0 

0 

00195 

0 

0174 

1.35 

0.0158 

1.03126 

0.7  48 

580.0 

4.027 

141.0 

2.39 

912.0 

0 

00190 

0 

.0176 

1.36 

0.0163 

1.03066 

0.746 

590.0 

3.952 

144.0 

2.38 

913.0 

0 

00186 

0 

0178 

1.38 

0.0168 

1.03008 

0.745 

600.0 

3.830 

147.0 

2.38 

914.0 

0 

00162 

0 

0180 

1.39 

0  .  0 1 74 

1.02953 

0.743 

700.0 

3.291 

175.0 

2.33 

922.0 

0 

00150 

0 

0198 

1.54 

0.0230 

1.0  250  1 

0.733 

eoo.o 

2.866 

203.0 

2.26 

925.0 

0 

00128 

0 

.0216 

1.68 

0.0291 

1.02175 

0.726 

900.0 

2.542 

231.0 

2.24 

926.0 

0 

00112 

0 

.0234 

1.81 

0.0  3  56 

1.01928 

0.722 

1000.0 

2.287 

259.0 

2.20 

926.0 

0 

00100 

0 

0252 

1.94 

0.0425 

1.01733 

0.719 

1500.0 

1.529 

413.0 

1.99 

922.0 

0 

000658 

2000.0 

1.152 

576.0 

1.84 

918.0 

0 

000492 

25  0  0.0 

0.9246 

746.0 

1.75 

915.0 

0 

000394 

3000.0 

0.7724 

914.0 

1.69 

913.0 

0 

000329 

3500.0 

0.6634 

1080.0 

1.66 

911.0 

0 

000282 

TWO-PHASE    BOUNOARY 


THERMODYNAMIC    PROPERTIES    OF    NITROGEN 


950    PSIA    ISOBAR 


EMPERATURE 

VOLUME 

ISOTHERH 
DERIVATIVE 

ISOCHORE 
DERIVATIVE 

INTERNAL 
ENERGY 

ENTHALPY 

ENTROPY 

Z\l 

CP 

VELOCITY 
OF    SOUND 

DEG.    R 

CU    FT/.8 

CU    FT-PSIA/LB 

PSIA/R 

BTU/LB 

8TU/LB 

BTU/LB-R 

BTU    /    L8    -R 

FT/SEC 

120.0 

0.01855 

1810.0 

221.0 

-62.60 

-59.34 

0.5981 

0.2632 

0.4686 

3869.0 

125.0 

0.0187S 

1590.0 

202.0 

-60.28 

-56.96 

0.6173 

0.2640 

0.4731 

3636.0 

130.0 

0.01901 

1410.0 

186.0 

-57.95 

-54.61 

0.6359 

0.2615 

0.4749 

3446.0 

135.0 

0.01925 

1260.0 

172.0 

-55.62 

-52.23 

0.6538 

0.2576 

0.4755 

3284.0 

1-0.0 

0. 01951 

1130.0 

160.0 

-53.29 

-49.86 

0.6711 

0.2532 

0.4757 

314  1.0 

145.0 

0.01979 

1020.0 

149.0 

-50.96 

-47.48 

0.6878 

0.2489 

0.4760 

3012.0 

150.0 

0.02008 

928.0 

139.0 

-48.63 

-45.10 

0.7040 

0.2450 

0.4767 

2893.0 

155.0 

0.02039 

343.0 

129.0 

-46.30 

-42.71 

0.7196 

0.2415 

0.4780 

2781.0 

160.0 

0.02072 

767.0 

121.0 

-43.96 

-40.31 

0.7348 

0.2385 

0.4802 

2674.0 

165.0 

0.0210? 

6  97.0 

113.0 

-41.61 

-37.91 

0.7497 

0.2360 

0.4332 

2571.0 

170.0 

0. 02144 

632.0 

105.0 

-39.25 

-35.48 

0.7641 

0.2338 

0.4872 

2470.0 

175.0 

0.02183 

573.0 

98.2 

-36.87 

-33.03 

0.7783 

0.2320 

0.4921 

2372.0 

180.0 

0.02226 

517.0 

91.6 

-34.47 

-30.56 

0.7923 

0.2304 

0.4981 

2276.0 

185.0 

0.02271 

465.0 

85.3 

-32.04 

-28.05 

0.8060 

0.2291 

0.5053 

2181.0 

190.0 

0. 02321 

417.0 

79.3 

-29.58 

-25.50 

0.8196 

0.2279 

0.5138 

2  08  7.0 

200.0 

D.0243Z 

329.0 

68.1 

-24.54 

-20.26 

0.8465 

0.2260 

0.5356 

1900.0 

205.0 

0.02497 

289.0 

62.9 

-21.94 

-17.55 

0.8599 

0.2253 

0.549? 

180  6.0 

210.0 

0.02569 

251.0 

57.8 

-19.28 

-14.76 

0.8733 

0.2247 

0.5668 

1711.0 

215.0 

0.02650 

215.0 

52.8 

-16.54 

-11.87 

0.3869 

0.2242 

0.5880 

1615.0 

220.0 

0.02743 

181.0 

48.0 

-13.70 

-8.879 

0.9007 

0.2239 

0.6150 

1516.0 

225.0 

0.02852 

148.0 

43.2 

-10.73 

-5.720 

0.9149 

0.2239 

0.6504 

1414.0 

230.0 

0.02982 

113.0 

33.5 

-7.601 

-2.355 

0.9297 

0.2242 

0.6980 

1307.0 

235.0 

0.03145 

91.0 

33.7 

-4.242 

1.289 

0.9454 

0.2249 

0.7636 

1196.0 

21.0.0 

0.03356 

67.2 

29.0 

-0.5842 

5.319 

0.9623 

0.2262 

0.8524 

1083.0 

245.0 

0.03640 

48.9 

24.4 

3.440 

9.844 

0.9810 

0.2282 

0.9579 

974.8 

250.0 

0.04022 

37.5 

20.1 

7.781 

14.86 

1.001 

0.2302 

1.037 

88  5.3 

255.0 

0.04499 

32.7 

16.6 

12.17 

20.09 

1.022 

0.2310 

1.040 

826.5 

260.0 

0.05037 

32.1 

14.0 

16.29 

25.15 

1.042 

0.2296 

0.9767 

795.8 

265.0 

0.05594 

34.0 

12.1 

19.96 

23.80 

1.059 

0.2264 

0.8834 

783.6 

270.0 

0.06140 

37.3 

10.6 

23.18 

33.98 

1.075 

0.2225 

0.7875 

78  2.1 

275.0 

0.06660 

41.4 

9.44 

25.96 

37.70 

1.089 

0.2184 

0.7036 

786.6 

280.0 

0.07150 

46.0 

3.54 

28.46 

41.04 

1.101 

0.2145 

0.6353 

794.3 

2S5.0 

0.07611 

50.7 

7.83 

30.69 

44.08 

1.111 

0.2111 

0.5809 

303.8 

290.0 

0.08046 

55.3 

7.24 

32.71 

46.87 

1.121 

0.2030 

0.5377 

814.1 

295.0 

0.08459 

59.9 

6.76 

34.59 

43.47 

1.130 

0.2053 

0.5030 

82  4.8 

300.0 

0.08854 

64.4 

6.34 

36.33 

51.91 

1.138 

0.2030 

0.4748 

835.6 

310.0 

0.09595 

73.0 

5.68 

39.55 

56.43 

1.153 

0.1990 

0.4322 

85  7.2 

320.0 

0.1029 

81.2 

5.16 

42.49 

60.59 

1.166 

0.1959 

0.4018 

87  8.1 

330.0 

0.1095 

86.9 

4.75 

45.24 

64.49 

1.178 

0.1935 

0.3792 

898.2 

!4C.l 

0.1157 

96.2 

4.41 

47.84 

68.19 

1.189 

0.1915 

0.3618 

917.6 

350.0 

0.1217 

103.0 

4.12 

50.32 

71.74 

1.200 

0.1399 

0.3481 

936.3 

360.0 

0.1276 

110.0 

3.88 

52.72 

75.17 

1.209 

0.1886 

0.3371 

954.2 

370.0 

0.1332 

116.0 

3.67 

55.05 

78.49 

1.218 

0.1875 

0.3280 

971.6 

380.0 

0.1388 

123.0 

3.48 

57.32 

81.73 

1.227 

0.1865 

0.3204 

988.3 

390.0 

0.1442 

129.0 

3.32 

59.54 

84.90 

1.235 

0.1857 

0.3139 

1005.0 

400.0 

0.1495 

135.0 

3.17 

61.72 

88.01 

1.243 

0.1850 

0.3084 

1020.0 

410.0 

0.1547 

141.0 

3.04 

63.86 

91.07 

1.251 

0.1844 

0.3036 

1036.0 

420.0 

0.1598 

146.0 

2.92 

65.97 

94.09 

1.256 

0.1839 

0.2995 

1051.0 

430.0 

0.1649 

152.0 

2.81 

68.06 

9?. 06 

1.265 

0.1335 

0.2958 

1065.0 

440.0 

0.1699 

157.0 

2.71 

70.12 

100.0 

1.272 

0.1831 

0.2925 

1079.0 

450.0 

0.1743 

163.0 

2.61 

72.16 

102.9 

1.276 

0.1827 

0.2897 

1093.0 

460.0 

0.1797 

168.0 

2.53 

74.19 

105.3 

1.285 

0.1824 

0.2871 

1107.0 

470.0 

0 .1845 

173.0 

2.45 

76.20 

108.7 

1.291 

0.1822 

0.2647 

1120.0 

480.0 

0.18  33 

178.0 

2.36 

78.19 

111.5 

1.297 

0.1819 

0.2826 

1133.0 

490.0 

0.1940 

184.0 

2.31 

80.17 

114.3 

1.303 

0.1817 

0.2307 

1146.0 

500.0 

0.1988 

189.0 

2.24 

82.14 

117.1 

1.308 

0.1815 

0.2790 

1159.0 

510. D 

0.2034 

194.0 

2.18 

84.10 

119.9 

1.314 

0.1313 

0.2774 

1171.0 

520.0 

0.2081 

198.0 

2.12 

86.05 

122.7 

1.319 

0.1812 

0.2759 

1183.0 

530.0 

0.2127 

203.0 

2.07 

87.99 

125.4 

1.324 

0.1810 

0.2746 

1195.0 

540.0 

0.2173 

208.0 

2.02 

89.92 

123.1 

1.329 

0.1809 

0.2734 

1207.0 

550.0 

0.2219 

213.0 

1.97 

91.84 

130.9 

1.334 

0.  1808 

0.2722 

1219.0 

560.0 

0.2264 

218.0 

1.92 

93.76 

133.6 

1.339 

0.1807 

0.2712 

1230.0 

570.0 

0 .2309 

222.0 

1.88 

95.67 

136.3 

1.344 

0. 1806 

0.2702 

1241.0 

580.0 

0.2354 

227.0 

1.84 

97.58 

139.0 

1.349 

0. 1805 

0.2693 

1253.0 

590.0 

0.2399 

232.0 

1.30 

99.48 

141.7 

1.353 

0.  1805 

0.2684 

1264.0 

600.0 

0. 2444 

236.0 

1.76 

101.4 

144.4 

1.358 

0.1304 

0.2677 

1274.0 

700.0 

0.2882 

281.0 

1.46 

120.1 

170.8 

1.399 

0.  1803 

0.2623 

1376.0 

800.0 

0.3311 

324.0 

1.25 

138.7 

196.9 

1.434 

0.  1811 

0.2600 

1467.0 

900.0 

0.3732 

365.0 

1.10 

157.2 

222.9 

1.464 

0.1826 

0.2594 

1551.0 

1000.0 

0.4150 

406.0 

0.981 

175.9 

243.9 

1.491 

0.1847 

0.2602 

1628.0 

1500.0 

0.6203 

605.0 

0  .64  0 

272.4 

331.6 

1.599 

0.1994 

0.2718 

1954.0 

2000.0 

0.3233 

799.0 

0.47  7 

375.9 

520.8 

1.679 

0.2130 

0.2846 

2223.0 

25  0  0.0 

1.026 

991.0 

0.381 

485.1 

665.5 

1.744 

0.2226 

0.2940 

2462.0 

3000.0 

1.227 

1180.0 

0.317 

598.4 

814.3 

1.798 

0.2295 

0.3006 

2679.0 

35  0  0.0 

1.429 

1370.0 

0.271 

714.4 

965.8 

1.844 

0.2342 

0.3052 

2881.0 

TWO-PHASE    30UNOARY 


sia  isobar 


THERMOPHYSICAL    PROPERTIES    OF    NITROGEN 


TEMPERATURE    OENSITr 
DEG.    R         LB/CU    rl 


IMDH/Olll  UIOP/DU)        -VIQP/Ol/) 

BTU/LS  PSIA-CU    FT/BTU       PSIA 


(OV/DTL/K  THERMAL 

P     CONOUCTII/ITY 
1/OEG.     R       3TU/FT-HR-R 


L6/FT-SEC 


THERMAL  OIELECTRIC 

DIFFUSWITY       CONSTANT 
SO    FT/HR 


120. 0 

53.88 

208.0 

15.6 

97800.0 

0.00226 

0 

.0935 

19.1 

0.00370 

1.46411 

3.45 

125.0 

53.26 

199.0 

11..  i. 

81.800.0 

0.00233 

0 

.0906 

16.5 

0.00360 

1.45815 

3.1  0 

130.0 

52.61 

169.0 

13.5 

71.200.0 

0.00251 

0 

.0877 

14.5 

0  .  0  0  35 1 

1.45195 

2.83 

135.0 

51.91. 

181.0 

12.9 

65500.0 

0.00263 

0 

.0843 

13.1 

0.00344 

1.44554 

2.64 

lti.g 

51.25 

173.0 

12.3 

58100.0 

0.00275 

0 

.0820 

12.0 

0.00336 

1.43892 

2.52 

1 1.5.0 

50.53 

166.0 

11.8 

51700.0 

0.00287 

0 

.0791 

11.1 

0 . 0  0  32  9 

1.43212 

2.41 

150.0 

1.9.79 

159.0 

ll.i. 

1.6200.0 

0.00300 

0 

.0763 

10.1 

0.00321 

1.42513 

2.28 

155.0 

■.9.01. 

153.0 

10.9 

1.11.00.0 

0.0031! 

0 

.0735 

9.41 

0.00313 

1.41798 

2.20 

160.0 

1.8.26 

147.0 

10.5 

37000.0 

0.30326 

0 

.0707 

8.75 

0.00305 

1.41065 

2.14 

165.0 

1.7. 1.6 

11.2.0 

10.1 

33100 .0 

0.00341 

0 

.0680 

8.  13 

0.00297 

1.40314 

2.08 

170.0 

1.6.61. 

137.0 

9.65 

29500.0 

0.00357 

0 

.0654 

7.55 

0.00288 

1.39544 

2.03 

175.0 

1.5.80 

131.0 

9.21. 

26200.0 

0.0037-. 

D 

.0628 

7.01 

0.00279 

1.38754 

1.98 

180.0 

1.1.. 93 

126.0 

8.85 

23200.0 

0.  00391. 

0 

.0602 

6.51 

0.0  0  269 

1.37942 

1.94 

185.0 

Lit.  03 

121.0 

8.1.6 

20500.0 

0.001.16 

0 

.0577 

6.03 

0.00259 

1.37105 

1.90 

190.0 

1.3.09 

116.0 

8.08 

16000  .0 

0.001.1.1 

0 

.0552 

5.53 

0.00249 

1.36241 

1.87 

200.0 

1.1.11 

106.0 

7.33 

13500.0 

0.0050-. 

0 

.0503 

4.76 

0.00229 

1.34414 

1.82 

205.0 

1.0  .05 

101.0 

6.97 

11600 .0 

0.0051.4 

0 

.0479 

4.39 

0.00218 

1.33442 

1.81 

210.0 

38.93 

95.7 

6.61 

9750.0 

0.00592 

0 

.0455 

4.02 

0.00206 

1.32421 

1.80 

215.0 

37.71. 

90.1 

6.25 

8100.0 

0.00652 

0 

.0432 

3.67 

0.00195 

1.31340 

1.80 

220.0 

36.1.6 

31..  1. 

5.88 

6580.0 

0.00729 

0 

.0409 

3.33 

0.00182 

1.30187 

1.30 

225.0 

35.07 

78.3 

5.51 

5210.0 

0.0033J 

0 

.0387 

3.00 

0.00170 

1.28939 

1.82 

230.0 

33.53 

72.0 

5.12 

3970.0 

0.00969 

0 

.0367 

2.68 

0.00157 

1.27569 

1.84 

235.0 

31.80 

65.5 

4.72 

2890 .0 

0.0117 

0 

0349 

2.37 

0.00144 

1.26033 

1.87 

2<.0.0 

29.80 

58.9 

It. 30 

2000 .0 

0.0145 

0 

.0330 

2.  06 

0.00130 

1.24275 

1.92 

21)5.0 

27.1.7 

52.8 

3.89 

131.0.0 

0. 0131 

0 

0310 

1.77 

0.00118 

1.22250 

1.97 

250.0 

21..  36 

1.8.1 

3.51 

933.0 

0.0216 

0 

.0285 

1.52 

0.00111 

1.20005 

1.99 

255.0 

22.23 

1.5.5 

3.21. 

726.0 

0.0229 

0 

0258 

1.32 

0.00112 

1.17763 

1.92 

260.0 

19.85 

1.1. .(. 

3.08 

638.0 

0.0220 

0 

0233 

1.20 

0.00120 

1.15  770 

1.81 

265.0 

17.88 

44.5 

2.98 

607.0 

0.0199 

0 

.0211 

1.12 

0.00134 

1.14127 

1.68 

270.0 

16.29 

1.5.2 

2.92 

607.0 

0.0174 

0 

0195 

1.  07 

0.00152 

1.12817 

1.55 

275.0 

15.02 

1.6.1. 

2.88 

622.0 

0.0152 

0 

0182 

1.03 

0.00172 

1.11777 

1.44 

280.0 

13.99 

1.7.8 

2.85 

61.3.0 

0.0133 

0 

0172 

1.01 

0.00193 

1.10940 

1.35 

285.0 

13.11. 

1.9.1. 

2.82 

666.0 

0.0118 

0 

0164 

1.00 

0.00215 

1.10254 

1.27 

290.0 

12.1.3 

51.1 

2.80 

688.0 

0.0105 

0 

0158 

0.991 

0.00237 

1.0  9681 

1.21 

295.0 

11.82 

52.8 

2.78 

709.0 

0.00954 

0 

0154 

0.986 

0.00259 

1.09193 

1.16 

300.0 

11.29 

5<i.  5 

2.77 

728.0 

0.00872 

0 

0150 

0.983 

0  .  0  0  28  0 

1.08772 

1.12 

310.0 

10.1.2 

58.0 

2.71. 

761.0 

0.00746 

0 

0146 

0.98  3 

0.0032A 

1.08074 

1.05 

320.0 

9.719 

61.1. 

2.71 

789.0 

0.0065-. 

0 

0144 

0.986 

0  .  0  0  36  6 

1.07516 

0.9  94 

330.0 

9.136 

64.8 

2.69 

812.0 

0.00585 

0 

0143 

1.00 

0.00412 

1.07054 

0.953 

31.0.0 

6.61.2 

68.2 

2.66 

831.0 

0.00530 

0 

0142 

1.  01 

0  .  0  0  45  5 

1.06663 

0.920 

350.0 

8.211. 

71.6 

2.61. 

81.8.0 

0.00486 

0 

0143 

1.02 

0.00499 

1.06326 

0.894 

360.0 

7.839 

74.9 

2.62 

862.0 

0.00450 

0 

0143 

1.03 

0.00542 

1.06031 

0.873 

370.0 

7.505 

78.2 

2.61 

871.. 0 

0.00420 

0 

0144 

1.04 

0.00585 

1.05769 

0.856 

380.0 

7.20  7 

81.1. 

2.59 

885.0 

0.00394 

0 

0145 

1.06 

0  .  0  0  62  8 

1.05535 

0.841 

390.0 

6.936 

81..  6 

2.58 

891..  0 

0.00371 

0 

0146 

1.07 

0.00671 

1 .  0  5  32  4 

0.829 

(.00.0 

6.690 

67.7 

2.56 

902.0 

0.00351 

0 

0147 

1.09 

0.00714 

1.05131 

0.819 

1.10.0 

6.1.65 

90.9 

2.55 

909.0 

0.0033-. 

0 

0149 

1.10 

0.00758 

1.04955 

0.610 

1.20.0 

6.258 

91..  0 

2.53 

916.0 

0.00319 

0 

0150 

1.12 

0.00801 

1.04794 

0.802 

••30.0 

6.066 

97.1 

2.52 

922.0 

0.00305 

0 

0152 

1.  13 

0.00845 

1.04644 

0.7  95 

1.1.0.0 

5.887 

100.0 

2.51 

927.0 

0.00292 

0 

0153 

1.15 

0  .  0  0  88  9 

1.0450  5 

0.789 

1.50.0 

5.721 

103.0 

2.50 

931.0 

0.00281 

0 

0155 

1.16 

0.00934 

1.04376 

0.784 

1.60.0 

5.566 

106.0 

2.1.9 

936.0 

0.00270 

0 

0156 

1.18 

0.00979 

1.04256 

0.780 

1.70.0 

5.1.20 

109.0 

2.1.8 

939.0 

0.00261 

0 

0158 

1.20 

0.0102 

1.04142 

0.7  75 

1.80.0 

5.283 

112.0 

2.1.7 

943.0 

0.00252 

0 

0160 

1.21 

0.0107 

1.04036 

0.772 

1.90.0 

5.153 

115.0 

2.1.6 

946.0 

0. 00244 

0 

0161 

1.23 

0.0112 

1.03936 

0.768 

500.0 

5.031 

118.0 

2.1.5 

91.9.0 

0.00236 

0 

0163 

1.24 

0.0116 

1.03841 

0.765 

510.0 

4.915 

121.0 

2.1.5 

951.0 

0.00229 

0 

0165 

1.26 

0.0121 

1.03752 

0.762 

520.0 

l».  806 

121..  0 

2.1.1. 

951.. 0 

0.00223 

0 

0167 

1.27 

0.0126 

1.03667 

0.759 

530.0 

4.701 

127.0 

2.1.3 

956.0 

0.00217 

0 

0168 

1.29 

0.0130 

1.03586 

0.757 

51.0.0 

4.602 

130.0 

2.1.3 

958.0 

0.00211 

0 

0170 

1.30 

0.0135 

1.03509 

0.755 

550.0 

4.507 

133.0 

2.1.2 

960.0 

0.00205 

0 

0172 

1.32 

0.0140 

1.03436 

0.753 

560.0 

4.417 

135.0 

2.1.1 

961.0 

0.00200 

0 

0174 

1.34 

0  .  0 1 45 

1.03366 

0.751 

570.0 

4.330 

138.0 

2.1.1 

963.0 

0. 00195 

0 

0175 

1.35 

0.0150 

1.03300 

0.749 

560.0 

4.247 

11.1.0 

2.1.0 

961..  0 

0.00191 

0 

0177 

1.37 

0.0155 

1.03236 

0.747 

590.0 

i>.  lea 

M.I 

2.39 

966,0 

0.00186 

0 

0179 

1.38 

0.O160 

1.03175 

0.7  46 

600.0 

4.092 

11.7.0 

2.39 

967.0 

0.00182 

0 

0181 

1.40 

0  .  0 1 65 

1.03116 

0.744 

700.0 

3.1.69 

175.0 

2.31. 

974.0 

0.00150 

0 

0199 

1.54 

0.0218 

1.02637 

0.733 

800.0 

3.021 

203.0 

2.29 

978.0 

0.00128 

0 

0217 

1.68 

0.0276 

1.02293 

0.726 

900.0 

2.679 

231.0 

2.25 

979.0 

0.00112 

0 

0235 

1.82 

0.0  3  38 

1.02032 

0.722 

1000.0 

2.1.10 

260.0 

2.20 

979.0 

0.00100 

0 

0253 

1.94 

0.0404 

1.01827 

0.719 

1500.0 

1.612 

1.11..  0 

1.99 

975.0 

0. 000657 

2000.0 

1.215 

578.0 

1.8i. 

970.0 

0.000492 

2500.0 

0.9751 

71.6.0 

1.75 

967.0 

0.000334 

3000.0 

0.811.7 

911..  0 

1.69 

961..  0 

0.000329 

3500.0 

0.6997 

1030.0 

1.66 

962.0 

0.000232 
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THERMODYNAMIC  PROPERTIES  OF  NITROGEN 


1000    P3IA 

ISOBAR 

EHPERATURE 

VOLUME 

ISOTHERM 
DERIVATIVE 

ISOCHORE 
DERIVATIVE 

INTERNAL 
ENERGY 

ENTHALPY 

ENTROPY 

GV 

CP 

VELOCITY 
OF    SOUND 

OEG.     R 

CU    FT/u8 

CU    FT-PSIA/LB 

PSIA/R 

8TU/L9 

9TU/LB 

BTU/LB-R 

BTU    /    L3   -R 

FT/SEC 

120.0 

0.01655 

1820.0 

220.0 

-62.65 

-59.21 

0.5977 

0.2643 

0.4680 

3869.0 

125.0 

0.01877 

1600.0 

202.0 

-60.33 

-56.36 

0.6169 

0.2650 

0.4724 

3637.0 

130.0 

0.01893 

1420.0 

186.0 

-58.01 

-5  4.49 

0.6355 

0.2624 

0.4742 

3448.0 

135.0 

0.01924 

1270.0 

172.0 

-55.68 

-52.12 

0.6534 

0.2584 

0.4747 

3287.0 

140.0 

0.01950 

1140.0 

160.0 

-53.36 

-49.74 

0.6706 

0.2539 

0.4749 

3146.0 

U5.I 

0.01977 

1030.0 

149.0 

-51.03 

-47.37 

0.6873 

0.2496 

0.4751 

3018.0 

150.0 

0.02006 

937.0 

139.0 

-48.71 

-44.99 

0.7034 

0.2456 

0.4757 

2900.0 

155.0 

0.02037 

852.0 

130.0 

-46.38 

-42.61 

0.7190 

0.2421 

0.4770 

2  78  9.0 

160.0 

0.02063 

775.0 

121.0 

-44.05 

-40.22 

0.7342 

0.2391 

0.4790 

2683.0 

165.0 

0. 02104 

705.0 

113.0 

-41.72 

-37.82 

0.7490 

0.2365 

0.4819 

2581.0 

170.0 

0.02140 

641.0 

106.0 

-39.36 

-35.40 

0.7634 

0.2343 

0.4856 

2481.0 

175.0 

0.02179 

582.0 

98.7 

-37.00 

-32.96 

0.7776 

0.2324 

0.49  0  3 

2384.0 

100.0 

0.02221 

526.0 

92.1 

-34.61 

-30.50 

0.7915 

0.2308 

0.4961 

2289.0 

105.0 

0.0226= 

475.0 

85.9 

-32.20 

-23.00 

0.8052 

0.2294 

0.5029 

2195.0 

190.0 

0.02314 

426.0 

80.0 

-29.75 

-25.47 

0.3187 

0.2232 

0.5109 

2103.0 

200.0 

0.02424 

338.0 

68.9 

-24.75 

-20.26 

0.8454 

0.2262 

0.5313 

1919.0 

205. D 

0. 02486 

298.0 

63.7 

-22.18 

-17.57 

0.8586 

0.2254 

0.5443 

1827.0 

210.0 

0.02555 

261.0 

58.6 

-19.55 

-14.81 

0.8719 

0.2248 

0.5600 

1734.0 

215.0 

0.02634 

225.0 

53.8 

-16.84 

-11.97 

0.8853 

0.2242 

0.5791 

1641.0 

220.0 

0. 02723 

191.0 

49.0 

-14.06 

-9.023 

0.8989 

0.2239 

0.6031 

154  5.0 

225.0 

0.02325 

159.0 

44.3 

-11.16 

-5.934 

0.9128 

0.2237 

0.6337 

1446.0 

230. J 

0.02947 

130.0 

39.7 

-8.127 

-2.671 

0.9271 

0.2237 

0.6737 

134  5.0 

235.0 

0 .03094 

102.0 

35.1 

-4.906 

0.3233 

0.9422 

0.2242 

0.7268 

1240.0 

2  ".0.0 

0.03280 

78.4 

30.6 

-1.449 

4.624 

0.9582 

0.2251 

0.7963 

1134.0 

2*5.0 

0.03521 

59.0 

26.2 

2.2  90 

3.910 

0.9754 

0.2264 

0.8793 

1030.0 

250.0 

0.03835 

45.6 

22.0 

6.300 

13.40 

0.9940 

0.2281 

0.9533 

939.3 

255.0 

0.04230 

38.3 

18.5 

10.43 

18.26 

1.013 

0.2291 

0.9806 

872.1 

260.0 

0.04683 

35.8 

15.6 

14.43 

23.11 

1.032 

0.2286 

0.9511 

831.0 

265.0 

0 .05180 

36.2 

13.5 

18.12 

27.71 

1.050 

0.2265 

0.6858 

810.0 

270.0 

0.05673 

38.4 

11.8 

21.43 

31.95 

1.065 

0.2233 

0.8070 

80  2.0 

275.0 

0.06165 

41.7 

10.5 

24.37 

35.79 

1.080 

0.2196 

0.7301 

801.8 

280.0 

0.06632 

45.7 

9.46 

26.98 

39.27 

1.092 

0.2160 

0.6626 

806.3 

205.0 

0.0707a 

50.1 

8.64 

29.33 

42.43 

1.103 

0.2125 

0.6064 

813.5 

290.0 

0.07497 

54.5 

7.96 

31.46 

45.35 

1.113 

0.2094 

0.5605 

82  2.3 

295.0 

0.07897 

59.0 

7.40 

33.43 

48.05 

1.123 

0.2067 

0.5232 

831.9 

300.0 

0.08280 

63.4 

6.93 

35.26 

50.59 

1.131 

0.2042 

0.4925 

841.9 

310.0 

0.09000 

72.0 

6.17 

38.60 

55.27 

1.147 

0.2001 

0.4460 

86  2.4 

320.0 

0.09672 

60.2 

5.59 

41.64 

59.55 

1.160 

0.1969 

0.4126 

882.6 

330.0 

0.1031 

88.0 

5.13 

44.47 

63.55 

1.172 

0.1943 

0.3882 

902.4 

340.0 

0.1091 

95.4 

4.75 

47.13 

67.34 

1.184 

0.1922 

0.3693 

921.5 

350.0 

0.1149 

102.0 

4.43 

49.67 

70.95 

1.194 

0.1905 

0.3545 

94  0.0 

360.0 

0.1206 

109.0 

4.16 

52.11 

74.44 

1.204 

0.1891 

0.3425 

957.9 

370.0 

0.1260 

116.0 

3.93 

54.46 

77.81 

1.213 

0.1879 

0.3327 

97  5.1 

360.0 

0.1313 

122.0 

3.72 

56.76 

81.10 

1.222 

0. 1870 

0.3246 

991.9 

390.0 

0.1365 

129.0 

3.54 

59.02 

84.31 

1.230 

0.1861 

0.3177 

1008.0 

400.0 

0.1416 

135.0 

3.38 

61.23 

87.45 

1.238 

0.1854 

0.3118 

1024.0 

410.0 

0.1466 

140.0 

3.24 

63.39 

90.54 

1.246 

0.1848 

0.3067 

1039.0 

420.0 

0.1515 

146.0 

3.11 

65.53 

93.59 

1.253 

0.1842 

0.3022 

105  4.0 

430.0 

0.1564 

152.0 

2.99 

67.63 

96.59 

1.260 

0.1838 

0.2983 

1069.0 

440.0 

0.1612 

157.0 

2.88 

69.71 

99.6 

1.267 

0.1834 

0.2949 

1083.0 

450.0 

0.1659 

163.0 

2.78 

71.77 

102.5 

1.274 

0.1830 

0.2918 

1097.0 

460.0 

0.1706 

168.0 

2.69 

73.81 

105.4 

1.280 

0.1827 

0.2691 

1110.0 

470.0 

0.1752 

173.0 

2.60 

75.83 

108.3 

1.286 

0.1824 

0.2866 

1124.0 

480.0 

0.1738 

179.0 

2.52 

77.84 

111.1 

1.292 

0.1821 

0.2844 

1137.0 

490.0 

0.1843 

164.0 

2.45 

79.83 

114.0 

1.298 

0. 1819 

0.2824 

115  0.0 

500.0 

0.1888 

189.0 

2.38 

81.81 

116.8 

1.304 

0.1817 

0.2305 

1162.0 

510.0 

0.19  3  3 

194.0 

2.31 

83.78 

119.6 

1.309 

0.1815 

0.2789 

1175.0 

520.0 

0.1977 

199.0 

2.25 

85.74 

122.4 

1.315 

0.1813 

0.2773 

1187.0 

53C.0 

0.2021 

204.0 

2.19 

87.69 

125.1 

1.320 

0.1812 

0.2759 

1199.0 

540.0 

0.2065 

209.0 

2.14 

89.63 

127.9 

1.325 

0.1811 

0.2746 

1211.0 

550.0 

0.2109 

213.0 

2.09 

91.56 

130.6 

1.330 

0.1809 

0.2734 

1222.0 

560.0 

0.2152 

218.0 

2.04 

93.48 

133.3 

1.335 

0.1808 

0.2723 

1234.0 

570.0 

0.2195 

223.0 

1.99 

95.40 

13q.1 

1.340 

0.1807 

0.2713 

1245.0 

500.0 

0.2238 

228.0 

1  .95 

97.31 

138.8 

1.345 

0. 1807 

0.2703 

1256.0 

590.0 

0.2281 

232.0 

1.90 

99.2  2 

141.5 

1.349 

0.1806 

0.2694 

126  7.0 

600.0 

0.2324 

237.0 

1  .06 

101.1 

144.2 

1.354 

D. 1805 

0.2686 

127  8.0 

700.0 

0.2742 

262.0 

1.54 

119.9 

170.7 

1.395 

0.1804 

0.2630 

1379.0 

600.0 

0.3150 

325.0 

1.32 

138.5 

196.8 

1.430 

0.1812 

0.2604 

1471.0 

900.0 

0.3551 

367.0 

1.16 

157.1 

222.8 

1.460 

0. 1827 

0.2598 

1554.0 

1000.0 

0.3348 

408.0 

1.03 

175.7 

248.9 

1.488 

0. 1848 

0.2604 

1632.0 

1500.0 

0.5901 

606.0 

0.674 

272.4 

381.6 

1.595 

0.1994 

0.2720 

195  7.0 

2000.0 

0.78  30 

800.0 

0.502 

375.9 

520.9 

1.675 

0.2130 

0.2846 

2226.0 

2500.0 

0.9751 

993.0 

0.401 

485.1 

665.7 

1.740 

0.2228 

0.2340 

2464.0 

3000.0 

1.167 

1180.0 

0.  33  4 

598.4 

914.4 

1.794 

0.2295 

0.3006 

2681.0 

3500.0 

1.  35  3 

1380.0 

0.266 

714.4 

966.0 

1.841 

0.2342 

0.3052 

2  88  3.0 

THO-PHASt  BOUNDARY 


THERHOPHYSICAL     PROPERTIES    OF    NITROGEN 


1000     PSIA    ISOBAR 


TEMPERATURE    OENSITY 
OEG.     R         L9/CU    -T 


IHDH/DV)  IHDP/OU)        -iMOP/DV) 

P  VI 

3TU/LB  PSIA-CU    FT/5TU       PSIA 


(Dl//OT)/V  THERMAL  VISCOSITY 

P     CONDUCTIVITY 
1/0E6.     R       BTU/FT-HP-P    LB/FT-SEC 


120 

0 

53 

31 

125 

0 

53 

29 

130 

0 

52 

65 

:J5 

0 

51 

38 

11.0 

0 

51 

29 

:  1 5 

0 

50 

58 

150 

0 

1.9 

85 

155 

0 

1.9 

10 

BO 

0 

1.6 

33 

165 

0 

1.7 

51. 

170 

0 

1.6 

72 

175 

0 

1.5 

69 

ieo 

0 

1.5 

02 

185 

0 

1.1. 

13 

190 

0 

1.3 

21 

zoo 

0 

1.1 

26 

205 

0 

1.0 

22 

210 

0 

39 

12 

215 

0 

37 

96 

220 

0 

36 

73 

225 

0 

35 

39 

230 

0 

33 

91. 

235 

0 

32 

32 

240 

0 

30 

1.9 

0 

28 

1)0 

250 

0 

26 

07 

255 

0 

23 

61. 

260 

0 

21 

33 

265 

0 

19 

31 

270 

0 

17 

61 

275 

0 

22 

260 

0 

i  : 

08 

285 

0 

14 

13 

290 

0 

13 

31. 

295 

0 

12 

66 

iOi 

0 

12 

08 

310 

0 

11 

i: 

320 

0 

10 

31. 

330 

0 

9 

70  i 

31.0 

0 

9 

161. 

5  50 

0 

a 

70  0 

360 

0 

6 

295 

370 

0 

7 

nic 

380 

0 

7 

615 

390 

0 

7 

c; 

q  cc 

0 

7 

062 

410 

0 

6 

821 

1.20 

0 

6 

•  ■-.'-. 

1.30 

0 

6 

:9i 

4 <-  0 

0 

6 

20  5 

450 

0 

6 

028 

<>60 

0 

5 

863 

1*70 

0 

5 

708 

1.60 

0 

5 

56 

■.90 

0 

5 

1.26 

500 

0 

5 

296 

510.0 
520.0 
530.0 
51.0.0 

550.0 
560.0 

570.0 
580.0 
590.0 
600.0 
700.0 
800.0 
900.0 
1000.0 

1500.0 
2000.0 
2500.0 
3000.0 
3500.0 


4.742 
4.646 
4.555 
4.467 
4.384 
4.303 
3.61.7 
3.175 
2.616 
2.533 

1.695 
1.27  7 


209.0 
200.0 
191.0 
162.0 
171..  0 
167.0 
160.0 
151..  0 
11.6.0 
14)3.0 

138.0 
133.0 
126.0 
123.0 
118.0 
108.0 
103.0 
97.4 
92.0 


52.8 
54.5 


100.0 

103.0 
106.0 
109. 0 
112.0 
115.0 
118.0 
121.0 
124>.0 
127.0 
130.0 

133.0 
135.0 
138.0 
141.0 
144.0 
147.0 
175.0 
203.0 
231.0 
260.0 

■.14.0 
579.0 
747.0 

915.0 
-.060.0 


9.26 
8.87 
6.49 


4.65 
4.46 


'.51 
i.50 


2.43 
2.42 


96300.0 
85400.0 
74800.0 
66000 .0 
58600.0 
52200.0 
46700.0 
4  1600  .  I. 


30000 . 0 
26700 .0 
23700.0 
20900 .0 
18400.0 
14000.0 
12000.0 
10200.0 
8540.0 
7020.0 

5640.0 

4400.0 

3310.0 

2  390.0 

1680  .0 

1190.0 

906.0 

764.0 

699.0 

676.0 

677.0 
690.0 
708.0 
727.0 
747.0 
766  .0 

0 

629.0 
854.0 
874.0 

692.0 
907.0 
920.0 
931.  C 
941  „ 
950.0 
95  6.  U 
965  0 
971.0 
976.  0 

961.0 

986.0 

990.0 

994.0 

1000.0 

1  tl  0  0  .  0 

101  ..     I 

1010.0 

1010.0 

1010.0 

1010.0 
1010.0 
1020.0 
1020.0 
1020.0 
1020.0 
1030.0 
1030.0 
1030  .0 
1030.0 

1030  .0 
1020.0 
1020.0 
1020  .0 
1010.0 


0 

00224 

0 

0936 

[ 

00237 

0 

0906 

0 

00249 

0 

.0879 

0 

00261 

0 

0850 

0 

00273 

0 

0821 

0 

00285 

0 

.0793 

0 

00297 

0 

.0765 

0 

00310 

0 

0737 

D 

00323 

0 

.0710 

0 

00337 

0 

.0683 

0 

00353 

0 

.0657 

0 

00370 

0 

0631 

0 

00389 

0 

.0605 

0 

00410 

0 

0580 

0 

00434 

0 

0555 

c 

00493 

0 

0507 

0 

00531 

0 

0483 

0 

00575 

0 

0460 

0 

00630 

0 

0436 

0 

00696 

0 

0414 

0 

00786 

0 

0393 

0 

00903 

0 

.0373 

0 

0106 

0 

0354 

0 

0128 

0 

0336 

0 

0156 

0 

.0317 

0 

0165 

0 

0  29  5 

0 

0204 

0 

.0270 

0 

0205 

0 

0  24  6 

0 

0193 

0 

0224 

0 

0174 

0 

.0206 

0 

0155 

0 

.0191 

0 

0137 

0 

0180 

0 

0122 

0 

0172 

0 

0110 

0 

0165 

0 

00991 

0 

0160 

0 

00905 

0 

0156 

0 

00771 

0 

.0150 

0 

00674 

0 

0147 

t 

00601 

0 

0146 

0 

00543 

0 

0145 

0 

00497 

0 

0145 

' 

0  0459 

0 

0146 

0 

00427 

0 

1146 

0 

00400 

0 

0147 

0 

00376 

0 

0148 

0 

00356 

0 

0149 

r 

00336 

0 

0151 

[ 

00322 

0 

0152 

0 

00308 

0 

0153 

0 

00295 

0 

0155 

00283 

0 

0156 

0 

00273 

0 

0158 

0 

00263 

0 

0159 

00254 

0 

0161 

00245 

0 

0163 

00236 

0 

0164 

0023' 

0 

0166 

0 

00224 

0 

0166 

00218 

0 

.0170 

0 

00212 

0 

0171 

: 

00206 

0 

017  3 

0 

00201 

0 

0175 

D 

00196 

0 

0177 

00192 

0 

0176 

0 

00187 

0 

0160 

0 

00183 

0 

0182 

0 

00150 

0 

0200 

0 

00128 

0 

0218 

0 

00112 

0 

0235 

0 

00100 

0 

0254 

0 

000656 

0 

000491 

0 

000334 

0 

00D329 

0 

000282 

1.03 

1.04 


THERMAL 

OIELECTRIC 

PRANOTL 

3IFFUSIVITY 

CONSTANT 

NUMBER 

SO.    FT/MR 

0  .  0  0  37  1 

1.46437 

3.46 

0. 00361 

1.45645 

3.11 

t  .00352 

1.45229 

2.84 

0.00345 

1.44592 

2.65 

0.00337 

1.43934 

2.52 

0  .  0  0  33  0 

1.43258 

2.41 

0.00322 

1.42564 

2.28 

0.00315 

1.41853 

2.20 

0.00307 

1.41126 

2.14 

0.00298 

1.40381 

2.08 

0.00269 

1.39616 

2.03 

0.00280 

1.38835 

1.98 

0.00271 

1.38031 

1.94 

0  .  0  0  26 1 

1.37204 

1.90 

0.00252 

1.36350 

1.67 

0.00231 

1.34552 

1.62 

0.00221 

1.33597 

1.80 

0.00210 

1.32599 

1.7  9 

0.00196 

1.31546 

1.78 

0.00167 

1.30429 

1.78 

0.00175 

1.29230 

1.79 

0.00163 

1.27928 

1.80 

0.00151 

1.26490 

1.82 

0.00139 

1.24878 

1.65 

0.00127 

1.23057 

1.66 

0.00119 

1.21042 

1.90 

0.00117 

1.18961 

1.86 

0.00121 

1.17008 

1.78 

0.00131 

1.15313 

1.66 

0.00145 

1.1390  7 

1.58 

0.00162 

1.12762 

1.47 

0.00180 

1.1182  8 

1.38 

0.00200 

1.11059 

1.31 

0.00220 

1.10416 

1.24 

0.00241 

1.0  987  0 

1.19 

0.00262 

1.09399 

1.14 

0.00304 

1.08624 

1.07 

0  .  0  0  34  6 

1.06006 

1.01 

0.00368 

1.07502 

0.9  66 

0.00430 

1.07O76 

0.931 

0.00471 

1.06709 

0.903 

0.00513 

1.06390 

0.881 

0.00554 

1,06107 

0.862 

0.00595 

1.05855 

0.847 

0.00637 

1.05628 

0.834 

0.0  0  676 

1.05422 

0.823 

0.00720 

1.05233 

0.614 

0.00762 

1.05060 

0.805 

0.00804 

1.04901 

0.798 

0.00846 

1.04753 

0.792 

0.00686 

1.04615 

0.787 

0.00931 

1.04467 

0.782 

D. 00975 

1.04366 

0.777 

0.0102 

1.04253 

C.773 

0.0106 

1.04147 

0.7  70 

0.0111 

1.04047 

0.766 

0.0115 

1.03952 

D.763 

0.0120 

1.03662 

0.761 

0.0124 

1.03776 

0.7  58 

0.0129 

1.03695 

0.756 

0.0133 

1.03617 

0.754 

0  .  0 1 38 

1.03544 

0.752 

0.0143 

1.03473 

0.750 

0.0146 

1.03406 

0.748 

0.0152 

1.03341 

0.7  46 

0.0157 

1.03279 

0.7  45 

0.0208 

1.02774 

0.734 

0.0263 

1.02412 

0.727 

0.0322 

1.02137 

0.7  22 

0.0364 

1.01920 

0.7  19 

TKO-PHSSE    BOUNDARY 


THERMODYNAMIC  PROPERTIES  OF  NITROGEN 


1100    P3IA 

ISOBAR 

fEHPERATURE 

V0LUM£ 

ISOTHERM 
DERIVATIVE 

ISOCHORE 
DERIVATIVE 

INTERNAL 
ENFRGY 

ENTHALPY 

ENTROPY 

3V 

CP 

VELOCITY 
OF    SOUND 

DEC    R 

CU    FT/.B 

3U    FT-PSIA/L8 

PSIA/F 

8TU/LB 

8TU/L3 

3TU/L8-R 

BTU    /    L3    -R 

FT/SEC 

120.  a 

0.01853 

181.0.0 

220.0 

-62.73 

-58.96 

0.5969 

0.2664 

0.4668 

3  86  8.0 

125.0 

0.  01871. 

1620.0 

202.0 

-60.43 

-56.61 

0.6161 

0.2669 

0.4711 

3  63  9.0 

130.0 

0.01897 

141.0.0 

186.0 

-58.12 

-54.25 

0.6346 

0.2642 

0.4728 

3453.0 

135.0 

0.01921 

1290.0 

172.0 

-55.80 

-51.89 

0.6525 

0.2600 

0.4733 

3294.0 

1".0.0 

0.0191.5 

1160.0 

160.0 

-53.49 

-49.52 

0.6697 

0.2554 

0.4733 

3155.0 

US.  0 

0.01973 

1050.0 

11.9.0 

-51.17 

-47.15 

0.6863 

0.2509 

0.4734 

3029.0 

150.0 

0.02002 

951.. 0 

11.0.0 

-48.66 

-44.79 

0.7O23 

0.2468 

0.4739 

2913.0 

155.0 

0.02032 

869.0 

130.0 

-46.55 

-42.41 

0.7179 

0.2432 

0.4750 

2804.0 

160.0 

0.  02061. 

793.0 

122.0 

-44.24 

-40.04 

0.7330 

0.24  01 

0.4768 

2700.0 

165.0 

0.02098 

723.0 

1-14.0 

-41.92 

-37.65 

0.7477 

0.2374 

0.4793 

2600.0 

170.0 

0.02133 

659.0 

107.0 

-39.59 

-35.24 

0.7621 

0.2351 

0.4827 

2503.0 

175.0 

0.02171 

599.0 

100.0 

-37.24 

-32.82 

0.7761 

0.2331 

0.4870 

2408.0 

180.0 

0.02212 

5  44.0 

93.3 

-34.88 

-30.37 

0.7899 

0.2315 

0.4921 

2315.0 

185.0 

0.02255 

1.93.0 

87.1 

-32.49 

-27.89 

0.8035 

0.2300 

0.4983 

2224.0 

190.0 

0.02302 

1.1.5.0 

61.2 

-30.07 

-25.39 

0.8168 

0.2267 

0.5054 

2134.0 

200.0 

0  .02407 

357.0 

70.3 

-25.15 

-20.25 

0.8432 

0.2266 

0.5234 

1955.0 

205.0 

0.021.67 

318.0 

65.2 

-22.63 

-17.50 

0.3563 

0.2257 

0.5347 

186  7.0 

210.0 

0.02532 

280.0 

60.2 

-20.05 

-14.90 

0.8693 

0.2250 

0.5480 

1778.0 

215.0 

0.02605 

21.5.0 

55.5 

-17.42 

-12.12 

0.8624 

0.2243 

0.5638 

1689.0 

220.0 

0.02685 

212.0 

50.9 

-14.72 

-9.261 

0.8955 

0.2238 

0.5830 

1599.0 

225.0 

0.02779 

160.0 

46.4 

-11.94 

-6.289 

0.9089 

0.2234 

0.6066 

1507.0 

230.0 

0. 02386 

151.0 

42.0 

-9.064 

-3.185 

0.9225 

0.2232 

0.6361 

1413.0 

235.0 

0.03012 

121..  0 

37.6 

-6.050 

0.08396 

0.9366 

0.2232 

0.6732 

1316.0 

21.0.0 

0.03163 

100.0 

33.4 

-2.681 

3.561 

0.9513 

0. »235 

0.7193 

1222.0 

2"»5.0 

0.0331.3 

79.5 

29.3 

0.4682 

7.291 

0.9666 

0.2241 

0.7734 

1128.0 

250.0 

0. 03580 

63.3 

25.4 

4.005 

11.30 

0.9828 

0.2249 

0.8264 

1040.0 

255.0 

0 .03865 

52.3 

21.8 

7.677 

15.55 

1.000 

0.2257 

0.8678 

965.2 

260.0 

0.01.201 

1.6.1 

16.8 

11.36 

19.92 

1.017 

0.2259 

0.8760 

909.8 

265.0 

0.01.579 

1.3.5 

16.3 

14.93 

24.25 

1.033 

0. 2251 

0.6523 

873.5 

270.0 

0.  01.981 

1.3.3 

14.3 

18.27 

23.41 

1.049 

0.2233 

0.8077 

85  2.3 

275.0 

0.05392 

1.1.. 8 

12.7 

21.33 

32.32 

1.063 

0.2207 

0.7533 

841.9 

260.0 

0. 05301 

1.7.1. 

11.4 

24.12 

35.94 

1.076 

0.2177 

0.6973 

838.6 

285.0 

0. 06201 

50.7 

10.4 

26.66 

33.30 

1.086 

0.2147 

0.6450 

84  0.0 

290.0 

0.06587 

51.. i. 

9.51 

26.98 

42.40 

1.095 

0.2117 

0.5987 

844.5 

295.0 

0.06959 

58.1. 

6.79 

31.12 

45.29 

1.109 

0.2089 

0.5589 

850.9 

300.0 

0.07316 

62.5 

8.19 

33.10 

43.00 

1.118 

0.2064 

0.5252 

85  8.5 

310.0 

0.07992 

70.6 

7.23 

36.7  0 

52.98 

1.134 

0.2021 

0.4725 

675.8 

320.0 

0.08623 

78.9 

6.50 

39.94 

57.50 

1.146 

0.1986 

0.4344 

894.2 

330.0 

0. 09219 

86.7 

5.92 

42.92 

61.59 

1.161 

0.1958 

0.4059 

912.7 

340.0 

0.09785 

91.. 3 

5.46 

45.71 

65.54 

1.173 

0.  1936 

0.3842 

931.0 

350.0 

0.1033 

101.0 

5.07 

48.35 

6  3.39 

1.184 

0.1917 

0.3671 

948.9 

360.0 

0. 1085 

108.0 

4.75 

50.88 

72.39 

1.194 

0.1902 

0.3534 

966.3 

370.0 

0.1136 

115.0 

4.47 

53.33 

76.47 

1.204 

0.1889 

0.3422 

98  3.3 

360.0 

0.1186 

122.0 

4.23 

55.69 

79.34 

1.213 

0. 1878 

0.3329 

1000.0 

390.0 

0.1234 

128.0 

4.01 

58.00 

83.13 

1.221 

0.1869 

0.3251 

1016.0 

1.00.0 

0.1281 

131.. 0 

3.82 

60.26 

86.35 

1.229 

0.1861 

0.3185 

1031.0 

1.10.0 

0.1327 

11.0.0 

3.65 

62.47 

89.51 

1.237 

0.1854 

0.3127 

104  7.0 

1.20.0 

0.1373 

11.6.0 

3.50 

64.64 

92.61 

1.245 

0.1848 

0.3078 

1062.0 

1.30.0 

0.11.18 

152.0 

3.36 

66.78 

95.66 

1.252 

0.  1843 

0.3034 

1076.0 

1.1.0.0 

0.11.62 

157.0 

3.23 

66.90 

98.68 

1.259 

0.1839 

0.2996 

1090.0 

1.50.0 

0.1506 

163.0 

3.12 

70.99 

101.7 

1.265 

0.1835 

0.2961 

1104.0 

1.60.0 

0.151.9 

168.0 

3.01 

73.06 

104.6 

1.272 

0.1831 

0.2931 

1118.0 

1.70.0 

0.1591 

171.. 0 

2.51 

75.10 

107.5 

1.276 

0. 1828 

0.2904 

1131.0 

1.80.0 

0.1633 

179.0 

2.82 

77.14 

110.4 

1.284 

0.1825 

0.2679 

1144.0 

1.90.0 

0.1675 

184.  0 

2.74 

79.15 

113.3 

1.290 

0.1823 

0.2856 

1157.0 

500.0 

0.1717 

190.0 

2.66 

81.15 

116.1 

1.296 

0.1821 

0.2836 

1169.0 

510.0 

0.1758 

195.0 

2.56 

83.14 

118.9 

1.302 

0.  1819 

0.2818 

1182.0 

520.0 

0.1799 

200.0 

2.51 

85.12 

121.8 

1.307 

0.1817 

0.2801 

1194.0 

530.0 

0.1839 

205.0 

2.44 

87.08 

124.6 

1.312 

0.1815 

0.2785 

1206.0 

51.0.0 

0.1880 

210.0 

2.36 

89.04 

127.3 

1.318 

0.  1614 

0.2771 

1218.0 

550.0 

0.1920 

211.. 0 

2.32 

90.99 

130.1 

1.323 

0.1812 

0.2757 

1229.0 

560.0 

0.1959 

219.0 

2.27 

92.93 

132.8 

1.328 

0. 1811 

0.2745 

1241.0 

570.0 

0.1999 

224. 0 

2.21 

94.86 

135.6 

1.332 

0.1810 

0.2734 

1252.0 

580.0 

0.20  38 

229.0 

2.16 

96.79 

136.3 

1.337 

0.  1809 

0.2723 

1263.0 

590.0 

0.2078 

231.. 0 

2.12 

98.71 

141.0 

1.342 

0.1809 

0.2714 

1274.0 

600.0 

0.2117 

238.0 

2.07 

100.6 

143.7 

1.346 

0. 1808 

0.2705 

1285.0 

700.0 

0.21.99 

281.. 0 

1.71 

119.5 

170.4 

1.387 

0. 1807 

0.2642 

1386.0 

800.0 

0.2872 

327.0 

1  .46 

138.2 

196.7 

1.423 

0. 1814 

0.2614 

1478.0 

900.0 

0.3236 

3  69.0 

1.28 

156.8 

222.8 

1.453 

0.1828 

0.2605 

1561.0 

1000.0 

0. 3601 

1.10.0 

1.14 

175.5 

248.8 

1.481 

0.1849 

0.2610 

1 63  8  .  0 

1500.0 

0.5379 

609.0 

0.743 

272.3 

381.3 

1.588 

0. 1995 

0.2722 

1963.0 

2000.0 

0.7131. 

801..  0 

0.553 

375.8 

521.1 

1.668 

0.2131 

0.2847 

2231.0 

25  0  0.0 

0.3831 

1000.0 

0.441 

485.1 

666.0 

1.733 

0.2228 

0.2941 

2469.0 

3000.0 

1  .062 

1190.0 

0.36  7 

598.3 

814.8 

1.787 

0.2296 

0.3006 

2685.0 

3500.0 

1.237 

1380.0 

0.314 

714.4 

966.3 

1.834 

0.2343 

0.3052 

2686.0 

THO-PHASE  BOUNDARY 


1100    PSIA    ISOBAR 


THERMOPHYSICAL     PROPERTIES    OF    NITROGEN 


TEMPERATURE    DENSITY 
DEG.     R  LB/CU    FT 


120.0 

53 

96 

211 

0 

125.0 

53 

35 

202 

0 

130.0 

52 

72 

193 

0 

135.0 

52 

06 

161. 

0 

1  ".0.0 

51 

38 

176 

0 

ns.i 

50 

68 

169 

0 

150.0 

1.9 

95 

162 

O 

155.0 

1.9 

21 

156 

0 

160.0 

4e 

1.5 

150 

0 

165.0 

1.7 

68 

11.5 

0 

170.0 

1.6 

88 

11.0 

0 

175.0 

1.6 

05 

135 

0 

leo.o 

1.5 

21 

130 

0 

185.0 

lii. 

31. 

125 

0 

190.0 

1.3 

(.1. 

120 

0 

200.0 

1.1 

55 

111 

0 

205.0 

1.0 

51. 

106 

0 

210.0 

39 

1.9 

101 

0 

215.0 

38 

39 

95 

6 

22TJ.0 

37 

22 

90 

3 

225.0 

35 

98 

85 

O 

230.0 

31. 

65 

79 

4 

235.0 

33 

20 

73 

8 

21.0.0 

31 

61 

68 

1 

2«.5.0 

25 

86 

62 

7 

250.0 

27 

93 

57 

7 

255.0 

25 

88 

53 

8 

260.0 

23 

80 

51 

2 

265.0 

21 

81. 

1.9 

7 

270.0 

20 

06 

1.9 

2 

275.0 

18 

55 

1.9 

3 

280.0 

17 

21. 

1.9 

9 

285.0 

16 

13 

50 

9 

290.0 

15 

18 

52 

0 

295.0 

11. 

37 

53 

4 

300.0 

13 

67 

51. 

a 

310.0 

12 

51 

57 

9 

320.0 

11 

60 

61 

2 

330.0 

10 

85 

6  It 

5 

31.0.0 

10 

22 

67 

8 

350.0 

9 

681 

71 

1 

360.0 

9 

213 

74 

I. 

370.0 

8 

301 

77 

6 

360.0 

8 

1.35 

60 

9 

390.0 

8 

105 

81. 

1 

1.00.0 

7 

806 

87 

3 

1.10.0 

7 

531. 

90 

4 

1.20.0 

7 

281. 

93 

6 

1.30.0 

7 

051. 

96 

7 

1.1.0.0 

6 

81.0 

100 

0 

1.50.0 

6 

642 

103 

0 

1.60.0 

6 

1.57 

106 

0 

1.70.0 

6 

281. 

109 

0 

1.80.0 

6 

122 

112 

0 

1.90.0 

5 

969 

115 

0 

500.0 

5 

825 

118 

0 

510.0 

5 

689 

121 

0 

520.0 

5 

559 

121. 

0 

530.0 

5 

1.37 

127 

0 

51.0.0 

5 

320 

130 

0 

550.0 

5 

209 

133 

0 

560.0 

5 

103 

135 

0 

570.0 

5 

002 

136 

0 

580.0 

1* 

906 

11.1 

0 

590.0 

i. 

613 

11.1. 

0 

600.0 

it 

721. 

11.7 

0 

700.0 

i. 

001 

175 

0 

800.0 

3 

1.82 

203 

0 

900.0 

3 

.088 

232 

0 

1000.0 

2 

777 

261 

0 

1500.0 

1 

.85  9 

1.15 

0 

2000.0 

1 

.1.02 

560 

0 

2500.0 

1 

.126 

71.8 

0 

3000.0 

0 

.91*12 

916 

0 

3500.0 

0 

8086 

1080 

0 

VCOH/OYlp  \HDP/OU\,     -VIOP/OVLj. 

BTU/LB         PSIA-CU    FT/BTU       PSIA 


991.00.0 
861.00.0 
75800.0 
67000.0 
59600  .0 
53200.0 
1.7700.0 
1.2800.0 
381.00.0 
31.500  .0 

30900.0 
27600.0 
21.600.0 
21900.0 
19300.0 
11.800.0 
12900.0 
11100.0 


521.0.0 
1.130.0 
3170.0 
2370.0 
1770.0 
1350.0 
1100.0 
950.0 
870.0 

831.0 
817.0 
617.0 

826.0 
81.0.0 
855.0 
886.0 
915.0 
91.1.0 
963.0 

983.0 

1000.0 
1010 .0 
1030.0 
101.0  .0 
1050.0 
1060.0 
1060 .0 
1070.0 
1080.0 

1080.0 
1090.0 
1090.0 
1100.0 
1100.0 
1100.0 
1110.0 
1110.0 
1110.0 
1110  .0 

1120.0 
1120.0 
1120.0 
1120.0 
1120  .0 
1130.0 
1130.0 
111.0.0 
111.0.0 
111.0.0 

1130.0 
1130.0 
1120.0 
1120.0 
1120.0 


OV/DTL/V  THERMAL  VISCOSITY 

CONDUCTIVITY  " 

1/OEG.    P.       6TU/FT-HR-R    LB/FT-SEC 


0 

00221 

0 

0939 

0 

00233 

0 

0911 

0 

0021.5 

0 

0882 

0 

00257 

0 

0854 

0 

0026J 

0 

0825 

0 

00281 

0 

0797 

0 

00293 

0 

0769 

0 

00305 

0 

0741 

0 

00317 

0 

0714 

0 

00331 

0 

0688 

0 

0031.6 

0 

0662 

0 

00361 

0 

0636 

0 

00379 

0 

0611 

0 

00399 

0 

0586 

0 

001.21 

0 

.0562 

0 

001.71. 

0 

0514 

0 

00506 

0 

0491 

0 

0051.1. 

0 

0468 

0 

00590 

0 

0445 

0 

0061.5 

0 

0423 

0 

00714 

0 

0402 

0 

00801 

0 

0383 

0 

00912 

0 

0  36  4 

0 

0106 

0 

.0347 

0 

0123 

0 

0330 

0 

011.3 

0 

0311 

0 

0161 

0 

0290 

0 

0171 

0 

0268 

0 

0171 

0 

0246 

0 

0161. 

0 

0227 

0 

0153 

0 

.0211 

0 

011.0 

0 

.0198 

0 

0127 

0 

0187 

0 

0115 

0 

.0179 

0 

0105 

0 

.0172 

0 

00958 

0 

.0167 

0 

00816 

0 

.0160 

0 

00710 

0 

.0155 

0 

00630 

0 

.0153 

0 

00567 

0 

.0151 

0 

00516 

0 

.0151 

0 

001.75 

0 

.0151 

0 

001.1.1 

0 

.0151 

0 

001.12 

0 

.0152 

0 

00387 

0 

.0152 

0 

00365 

0 

.0153 

0 

0031.6 

0 

.0154 

0 

00329 

0 

.0155 

0 

00314 

D 

.0157 

0 

00300 

0 

0158 

0 

00283 

0 

.0159 

0 

00277 

0 

.0161 

0 

00267 

0 

.0162 

0 

00257 

0 

.0164 

0 

0024J 

0 

.0165 

0 

00241 

a 

0167 

0 

00233 

0 

.0169 

0 

00226 

0 

.0170 

0 

00220 

0 

.0172 

0 

00214 

0 

.0174 

0 

00208 

0 

.0175 

0 

00203 

o 

.0177 

0 

00198 

a 

.0179 

0 

00193 

0 

.0180 

0 

00183 

0 

0182 

0 

00184 

0 

.0184 

0 

00151 

0 

.0201 

0 

0012J 

0 

.0219 

0 

00112 

0 

.0237 

0 

00100 

0 

.0255 

0 

0 
0 

000655 
000491 
000393 

0 

000328 

0 

000282 

1.  17 
1.  12 
1.09 
1.  07 
1.06 
1.05 
1.04 


THERMAL 

DIELECTRIC 

PRANOTL 

0IFFUSIVITY 

CONSTANT 

NUM9ER 

SO,    FT/HR 

0.00373 

1.46490 

3.49 

0.00362 

1.45904 

3.13 

0.00354 

1.45296 

2.86 

D. 00346 

1.44666 

2.66 

0.00339 

1.44017 

2.53 

0.00332 

1.43349 

2.42 

0.00325 

1.42664 

2.28 

0.00317 

1.41963 

2.21 

0.00309 

1.41246 

2.14 

0.00301 

1.40513 

2.08 

0.00292 

1.39762 

2.03 

0  .  0  0  28  4 

1.38994 

1.98 

0.00275 

1.33205 

1.93 

0  .  0  0  26  5 

1.37396 

1.90 

0.00256 

1.36563 

1.86 

0.00236 

1.34816 

1.81 

0.00226 

1.33894 

1.79 

0.00216 

1.32935 

1.77 

0.00206 

1.31932 

1.76 

0.00195 

1.30877 

1.75 

0.00184 

1.29759 

1.75 

0.00174 

1.28564 

1.75 

0.00163 

1.27274 

1.75 

0.00153 

1.25868 

1.75 

0.00143 

1.24326 

1.76 

0.00135 

1.22647 

1.76 

0.00129 

1.20873 

1.75 

0.00128 

1.19100 

1.71 

0.00132 

1.17438 

1.65 

0.00140 

1.15957 

1.58 

0.00151 

1.14681 

1.50 

0.00165 

1.13599 

1.43 

0.00180 

1.12686 

1.36 

0.00197 

1.11912 

1.29 

0.00214 

1.11252 

1.24 

0.00232 

1.10682 

1.19 

0.00270 

1.09749 

1.11 

0.00308 

1.09013 

1.04 

0  .  0  0  34  7 

1.08414 

0.992 

0.0O386 

1.07913 

0.952 

0.00425 

1.07486 

0.921 

0.00463 

1.07115 

0.895 

0.00502 

1.06789 

0.875 

0  .  0  0  54  0 

1.06500 

0.858 

0.00578 

1.0  624  0 

0.843 

0.00617 

1.06005 

0.831 

0.00655 

1.05791 

0.821 

0.00694 

1.05595 

0.812 

0.00732 

1.05415 

0.804 

0.00771 

1.05248 

0.797 

0.00810 

1.05094 

0.791 

0  .  0  0  85  0 

1.0  4949 

0.786 

0.00390 

1.04814 

0.781 

0.00930 

1.0468  8 

0.777 

0.00970 

1.04569 

0.773 

0.0101 

1.04457 

0.769 

0.0105 

1.04351 

0.7  66 

0.0109 

1.04251 

0.763 

0.0114 

1.04156 

0.760 

0.0118 

1.04065 

0.758 

0.0122 

1.03979 

0.7  56 

0.0126 

1.03897 

0.754 

0.0131 

1.03819 

0.752 

0.0135 

1.03744 

0.750 

0.0139 

1.03672 

0.748 

0.0144 

1.0  360  4 

0.746 

0.0190 

1.03046 

0.734 

0.0241 

1.02647 

0.727 

0.0294 

1.02345 

0.723 

0.0351 

1.02107 

0.719 

TKO-PHASE    BOUNDARY 


THERMODYNAMIC     PROPERTIES    OF    NITROGEN 


1200    PSIA 

ISOBAR 

TEMPERATURE 

volum: 

ISOTHERM 
OERIVATIVE 

ISOCHORE 
DERIVATIVE 

INTERNAL 
ENERGY 

ENTHALPY 

ENTROPY 

Cv 

CP 

VELOCITY 
OF    SOUNO 

OEG.     R 

CU    FT/L9 

CU    FT-PSIA/LB 

PSIA/R 

BTU/LB 

8TU/L3 

8TU/LB-R 

BTU    /    LB    -R 

FT /SEC 

120.0 

0.01851 

1860.0 

220.0 

-62.82 

-53.71 

0.5962 

0.2685 

0.4656 

3  86  7.0 

125.0 

0.01872 

161.0. 0 

201.0 

-60.53 

-56.37 

0.6153 

0.2636 

0.4698 

3642.0 

130.0 

0.01894 

11.60.0 

186.0 

-58.22 

-5H.01 

0.6337 

0.2659 

0.4714 

3457.0 

135.0 

D.  01913 

1300.0 

173.0 

-55.52 

-51.65 

0.6515 

0.2616 

0.4716 

3301.0 

140.0 

0.0191.3 

1160.0 

161.0 

-53.61 

-49.30 

0.6687 

0.2569 

0.4718 

3164.0 

H5.D 

0.01970 

1070.0 

150.0 

-51.31 

-1.6.91. 

0.6853 

0.2523 

0.4718 

3  04  0.0 

150.0 

0.01998 

971.0 

11.0.0 

-1.9.02 

-1.1.. 58 

0.7013 

0.2430 

0.4721 

2927.0 

155.0 

0.02027 

886.0 

131.0 

-1.6.72 

-1.2.21 

0.7168 

0.2443 

0.4730 

2  82  0.0 

160.0 

0.02053 

810.0 

123.0 

-1.1..  It 2 

-39.85 

0.7318 

0.2411 

0.4746 

2  71  a .  0 

165.0 

0.02092 

71.0.  0 

115.0 

-1.2.12 

-37.1.7 

0.7464 

0.2383 

0.4769 

2620.0 

170.0 

0.02125 

676.0 

108.0 

-39.80 

-35.08 

0.7607 

0.2359 

0.4799 

2525.0 

175.0 

0.02161. 

617.0 

101.0 

-37.1.7 

-32.67 

0.7747 

0.2339 

0.4638 

2432.0 

180.0 

0. 02203 

562.0 

51.. i. 

-35.13 

-30.24 

0.7664 

0.2321 

0.4885 

2341.0 

165.0 

0.0221.5 

511.0 

88.3 

-32.77 

-27.78 

0.3013 

0.2306 

0.4940 

2252.0 

190.0 

0.02290 

1.63.0 

82.5 

-30.38 

-25.29 

0.8151 

0.2293 

0.5005 

2164.0 

200.0 

0.02391 

376.0 

71.7 

-25.53 

-20.21 

0.8411 

0.2270 

0.5164 

1990.0 

205.0 

0.021.1.8 

336.0 

66.6 

-23.05 

-17.61 

0.3540 

0.2261 

0.5262 

1905.0 

210.0 

0.02510 

299.0 

61.6 

-20.53 

-lit. 95 

0.3663 

0.2252 

0.5376 

1820.0 

215.0 

0.02573 

26U. 0 

57.1 

-17.96 

-12.23 

0.3796 

0.2244 

0.5509 

173  4.0 

220.0 

0.02651. 

232.0 

52.6 

-15.33 

-9.41.5 

0.6925 

0.2238 

0.5667 

1646.0 

225.0 

0.02739 

201.0 

1.8.2 

-12.61. 

-6.566 

0.9D54 

0.2232 

0.5855 

1562.0 

230.0 

0.02835 

172.0 

1.1..  0 

-9.881. 

-3.533 

0.9185 

0.2228 

0.6082 

1475.0 

235.0 

0.0291.6 

11.5.0 

39.9 

-7.022 

-0.4761 

0.9319 

0.2225 

0.6357 

1386.0 

21.0.0 

0. 03075 

121.0 

35.8 

-4.050 

2.782 

0.9456 

0.2224 

0.6686 

1298.0 

2-5.0 

0.03223 

100.0 

31.9 

-0.9553 

6.213 

0.9598 

0.2225 

0.7064 

1211.0 

250.0 

0.031.11 

82.0 

28.2 

2.270 

9.850 

0.3744 

0.2228 

0.7462 

1128.0 

255.0 

0.03635 

6S.lt 

2 it.  6 

5.601. 

13.67 

0.9896 

0.2232 

0.7608 

105  3.0 

260.0 

0.03883 

59.2 

21.7 

8.993 

17.63 

1.005 

0.2234 

0.8005 

991.4 

265.0 

0.01.182 

53.7 

19.0 

12.35 

21. 64 

1.020 

0.2231 

0.7993 

944.6 

270.0 

0.01.503 

51.2 

16.8 

15.59 

25.59 

1.035 

0.2221 

0.7791 

912.4 

275.0 

0.01.81.3 

50.7 

14. 9 

18.65 

29.41 

1.049 

0.2204 

0.7458 

892.0 

280.0 

0. 05191 

51.7 

13.1. 

21.51 

33.04 

1.062 

0.2182 

0.7057 

88  0.4 

285.0 

0.0551.0 

53.7 

12.2 

21.. 15 

36.46 

1.074 

0.2157 

0.6635 

875.1 

290.0 

0.05883 

56.5 

11.1 

26.60 

39.68 

1.085 

0.2131 

0.6226 

874.2 

295.0 

0.D6223 

59.7 

10.3 

28.67 

42.70 

1.096 

0.2106 

0.5849 

876.5 

300.0 

0.06552 

63.2 

9.51. 

30.97 

45.53 

1.105 

0.2081 

0.5512 

880.9 

310.0 

0.07180 

70.8 

8.36 

31.. 60 

50.76 

1.122 

0.2038 

0.4960 

893.6 

320.0 

0.07771 

78.6 

7.1.7 

38.23 

55.50 

1.137 

0.2002 

0.4544 

909.1 

330.0 

0.08330 

86.3 

6.77 

1.1.37 

59.88 

1.151 

0.1972 

0.4228 

92  5.7 

31.0.0 

0.08663 

93.8 

6.21 

1.1.. 29 

63.98 

1.163 

0.1948 

0.3985 

942.7 

350.0 

0.09373 

101.0 

5.  75 

1.7.01. 

67.87 

1.174 

0.1928 

0.3794 

959.7 

360.0 

0.09861. 

108.0 

5.37 

1.9.66 

71.53 

1.185 

0.1912 

0.3640 

976.4 

370.0 

0.1031. 

115.0 

5.01. 

52.18 

75.16 

1.195 

0.1898 

0.3515 

992.9 

380.0 

0.1080 

121.0 

It.  75 

51.. 61 

78.62 

1.204 

0.1686 

0.3412 

1009.0 

390.0 

0.1125 

126.0 

It. 50 

56.96 

81.99 

1.213 

0.1676 

0.3324 

1025.0 

1.00.0 

0.1169 

13i>. 0 

It. 28 

59.29 

65.27 

1.221 

0.1868 

0.3250 

1040.0 

••10.0 

0.1213 

11.0.0 

It. 08 

61.51. 

86.49 

1.229 

0.1861 

0.3187 

1055.0 

1.20.0 

0.1255 

11.6.0 

3.91 

63.76 

91.65 

1.237 

0.1854 

0.3132 

1070.0 

1.30.0 

0.1297 

152.0 

3.75 

65.91. 

94.76 

1.244 

0.1849 

0.3084 

108  4.0 

1.1.0.0 

0.1338 

156.0 

3.60 

68.09 

97.82 

1.Z51 

0.1844 

0.3041 

1098.0 

1.50.0 

0.1378 

163.0 

3.1.7 

70.21 

100.8 

1.258 

0.1840 

0.3004 

1112.0 

1.60.0 

0.11.18 

169.0 

3.31. 

72.31 

103.8 

1.264 

0.1836 

0.2970 

1126.0 

1.70.0 

0.11.58 

17U. 0 

3.23 

7i*. 38 

106.8 

1.271 

0.1832 

0.2940 

1139.0 

1.80.0 

0.11.97 

160.0 

3.13 

76.1.1. 

109.7 

1.277 

0.1829 

0.2913 

1152.0 

1.90.0 

0.1536 

185.0 

3.03 

78.1.8 

112.6 

1.283 

0.1827 

0.2689 

1165.0 

500.0 

0.  1571. 

190.0 

2.91. 

80.50 

115.5 

1.269 

0.1824 

0.2666 

1177.0 

510.0 

0.1613 

196.0 

2.85 

62.51 

118.3 

1.294 

0.1822 

0.2846 

1189.0 

520.0 

0.1650 

201.0 

2.76 

6i>. 50 

121.2 

1.300 

0.1820 

0.2827 

1202.0 

530.0 

0.1686 

206.0 

2.70 

86.1.9 

124.0 

1.305 

0.1818 

0.2610 

1214.0 

51.0.0 

0.1725 

211.0 

2.63 

88.1.6 

126.8 

1.310 

0.1817 

0.2795 

1225.0 

550.0 

0.1762 

216.0 

2.56 

90.1.3 

129.6 

1.315 

0.1816 

0.2780 

1237.0 

560.0 

0.1799 

221.0 

2.50 

92.38 

132.4 

1.320 

0.1814 

0.2767 

1246.0 

570.0 

0.1836 

225.0 

2.1.1. 

91.. 33 

135.1 

1.325 

0.1813 

0.2755 

1260.0 

580.0 

0.1872 

230.0 

2.39 

96.27 

137.9 

1.330 

0.1812 

0.2743 

1271.0 

590.0 

0 .1908 

235.0 

2.33 

98.20 

140.6 

1.335 

0.1811 

0.2733 

1282.0 

600.0 

0.191.1. 

21.0.0 

2.28 

100.1 

143.3 

1.339 

0.1811 

0.2723 

1292.0 

700.0 

0.2298 

266.0 

1.88 

119.1 

170.2 

1.381 

0. 1809 

0.2655 

1394.0 

800.0 

0.261.1 

329.0 

1.60 

137.9 

196.5 

1.416 

0.1815 

0.2623 

1485.0 

900.0 

0.2978 

372.0 

1.1.0 

156.5 

222.7 

1.447 

0.1830 

0.2612 

1568.0 

1000.0 

0.3311 

1.13.0 

1.25 

175.3 

248.3 

1.474 

0. 1850 

0.2616 

1645.0 

1500.0 

0.1.91.3 

613.0 

0.811 

272.1 

382.0 

1.582 

0.1995 

0.2724 

1969.0 

2000.0 

0.6553 

807.0 

0.603 

375.8 

521.4 

1.662 

0.2131 

0.2848 

2236.0 

2500.0 

0.8155 

1000.0 

0.1.61 

1.85.0 

666.3 

1.727 

0.2229 

0.2941 

2473.0 

3000.0 

0.9754 

1190.0 

0.1.0  0 

598.3 

815.1 

1.761 

0.2296 

0.3007 

2690.0 

3500.0 

1.  135 

1380.0 

0.31.3 

71lt.lt 

966.6 

1.826 

0.2343 

0.3052 

2890.0 

THO-PHASE    SOU'-JOARr 


THERMOPHYSICAL     PROPERTIES    OF    NITROGEN 


1200    PSIA    ISOBAR 


TEMPERATURE     OENSITf 
OEG.     R  LB/CU    FT 


VIOM/OV)  V1DP/DU)        -VIOP/OUI 

BTU/L8  PSIA-CU    FT/BTU       PSIA 


Ol//OT)/J  THERMAL  VISCOSITY 

P     CONDUCTIVITY 
1/OEG.     R       BTU/FT-HR-R    LB/FT-SEC 
X    105 

19. a 


120.0 

54.02 

213.0 

15.1 

101000.0 

0 

.00216 

0 

.0942 

125.0 

53.41 

204.0 

14.0 

6750  0.0 

0 

00230 

0 

.0914 

130.0 

52.79 

195.0 

13.3 

76800.0 

c 

.00242 

0 

.0885 

135.0 

52.14 

186.0 

12.7 

68000.0 

0 

.00254 

0 

.0857 

140.0 

51.46 

178.0 

12.2 

60500.0 

0 

00265 

0 

.0629 

145.0 

50.77 

170.0 

11.7 

54200.0 

0 

.00277 

0 

.0801 

15C.0 

50.06 

164.0 

11.3 

48600.0 

0 

.00288 

0 

.0773 

155.0 

49.33 

156.0 

10.9 

43700.0 

0 

00300 

0 

.0746 

160.0 

48.58 

152.0 

10.5 

39300. 0 

0 

00312 

0 

.0719 

165.0 

47.81 

147.0 

10.1 

35400.0 

0 

.00325 

a 

.0693 

170.0 

47.03 

142.0 

9.70 

31800.0 

0 

00339 

0 

.0667 

175.0 

46.22 

137.0 

9.33 

28500.0 

0 

00354 

0 

.0641 

180.0 

45.39 

132.0 

8.96 

25500.0 

0 

00370 

0 

.0616 

185.0 

44.54 

127.0 

8.59 

22700.0 

0 

00388 

0 

.0592 

190.0 

43.66 

123.0 

8.24 

20200.0 

0 

00406 

0 

.0568 

200.0 

41.82 

113.0 

7.55 

15700.0 

0 

00456 

a 

.0521 

205.0 

40.85 

109.0 

7.22 

13700.0 

0 

00485 

0 

.0493 

210.0 

39.84 

104.0 

6.89 

11900.0 

0 

00518 

0 

.0476 

215.0 

38.78 

96.9 

6.56 

10300.0 

0 

00557 

0 

.0454 

220.0 

37.68 

94.0 

6.24 

8720.0 

0 

00603 

0 

.0432 

225.0 

36.51 

89.0 

5.92 

7330.0 

0 

00658 

0 

.0411 

230.0 

35.27 

83.8 

5.60 

6060.0 

0 

00726 

0 

.0392 

235.0 

33.94 

78.6 

5.28 

4930.0 

0 

00809 

0 

.0374 

240.0 

32.52 

73.4 

4.95 

393  0.0 

0 

00911 

0 

.0357 

245.0 

3  0.98 

68.3 

4.63 

3090.0 

0 

0103 

0 

.0341 

250.0 

29.31 

63.6 

4.32 

2400.0 

0 

0117 

0 

.0324 

255.0 

27.55 

59.4 

4.03 

1890.0 

0 

0131 

0 

.0306 

260.0 

25.72 

56.2 

3.77 

1520.0 

0 

0142 

0 

.0266 

265.0 

2  3.91 

54.1 

3.56 

1290.0 

0 

0148 

a 

.0266 

270.0 

22.21 

52.8 

3.40 

1140.0 

0 

0147 

0 

.0246 

275.0 

2  0.65 

52.3 

3.28 

1050.0 

0 

0143 

0 

.0229 

280.0 

19.26 

52.3 

3.20 

1000.0 

0 

0135 

0 

.0215 

285.0 

16.  05 

52.8 

3.13 

970.0 

0 

0126 

0 

.0203 

290.0 

16.99 

53.6 

3.08 

959.0 

0 

0116 

0 

.0193 

295.0 

16.07 

54.6 

3.04 

95  9.0 

0 

0107 

0 

.0185 

300.0 

15.26 

55.8 

3.00 

96  5.0 

0 

00988 

0 

.0178 

310.0 

13.93 

58.5 

2.95 

986.0 

0 

00846 

0 

.0169 

320.0 

12.87 

61.5 

2.90 

1010.0 

0 

0073J 

0 

.0164 

330.0 

12.00 

64.6 

2.86 

1040.0 

0 

0065* 

0 

.0160 

340.0 

11.28 

67.6 

2.83 

1060.0 

0 

005S7 

0 

0158 

350.0 

10.67 

71.1 

2.60 

1080.0 

0 

00534 

0 

0157 

360.0 

10.14 

74.3 

2.77 

1100.0 

0 

00490 

0 

0156 

370.0 

9.671 

77.5 

2.74 

1110.0 

0 

00453 

0 

.0156 

380.0 

9.257 

80.8 

2.72 

1120.0 

0 

00422 

0 

0156 

390.0 

6.886 

84.0 

2.70 

1140.0 

0 

00396 

0 

.0157 

400.0 

8.551 

87.1 

2.68 

1150.0 

0 

00373 

0 

.0157 

410.0 

8.247 

90.3 

2.66 

1160. C 

0 

00353 

0 

.0158 

420.0 

7.968 

93.5 

2.64 

1170.0 

0 

00335 

0 

0159 

430.0 

7.712 

96.6 

2.63 

1170.0 

0 

00319 

0 

.0160 

440.0 

7.475 

100.0 

2.61 

1180.0 

0 

00305 

0 

0161 

450.0 

7.255 

103.0 

2.60 

1190.0 

0 

00292 

0 

0163 

460.0 

7.050 

106.0 

2.58 

1190.0 

0 

00281 

0 

0164 

470.0 

6.659 

109.0 

2.57 

1200.0 

0 

00270 

0 

0165 

480.0 

6.679 

112.0 

2.56 

120  CO 

0 

00260 

0 

0167 

490.0 

6.510 

115.0 

2.55 

1210.0 

0 

00251 

0 

0168 

500.0 

6.351 

118.0 

2.54 

1210.0 

0 

00243 

0 

0170 

510.0 

6.201 

121.0 

2.53 

1210.0 

0 

00235 

0 

0171 

520.0 

6.059 

124.0 

2.52 

1220.0 

0 

00226 

0 

0173 

530.0 

5.924 

127.0 

2.51 

1220.0 

0 

00222 

0 

.0174 

540.0 

5.796 

130.0 

2.50 

1220.0 

0 

00215 

0 

0176 

550.0 

5.674 

133.0 

2.49 

1220.0 

0 

00210 

0 

0178 

560.0 

5.558 

136.0 

2.48 

1230.0 

0 

00204 

0 

0179 

570.0 

5.447 

138.0 

2.47 

1230.0 

0 

00199 

0 

0181 

580.0 

5.341 

141.0 

2.47 

1230.0 

0 

00194 

0 

0183 

590.0 

5.240 

144.0 

2.46 

1230.0 

0 

00189 

0 

0184 

600.0 

5.143 

147.0 

2.45 

1230.0 

0 

00185 

0 

0186 

700.0 

4.352 

176.0 

2.35 

124  0.0 

0 

00151 

0 

0203 

800.0 

3.76  7 

204.0 

2.33 

1250.0 

0 

00129 

a 

0220 

900.0 

3.358 

232.0 

2.28 

1250.0 

0 

00112 

0 

0238 

1000.0 

3.020 

261.0 

2.23 

1250.0 

0 

00100 

a 

0256 

1500.0 

2.023 

416.0 

2.01 

1240.0 

0 

000654 

2000.0 

1.526 

562.0 

1.66 

1230.0 

0 

000490 

2500.0 

1.226 

750.0 

1.76 

1230.0 

0 

000392 

3000.0 

1.025 

918.0 

1.70 

1220.0 

0 

000326 

3500.0 

0.8S10 

1090.0 

1.66 

1220.0 

0 

000281 

THERMAL 

DIELECTRIC 

PRANOTL 

OIFFUSIVITY 

CONSTANT 

NUMBER 

SQ    FT/HR 

0.00374 

1.46542 

3.53 

0.00364 

1.45963 

3.16 

0.00356 

1.45362 

2.87 

0.00348 

1.44740 

2.67 

0.00341 

1.44099 

2.53 

0  .00334 

1.43439 

2.42 

0.00327 

1.42763 

2.30 

0.00320 

1.42071 

2.21 

0. 0  0  312 

1.41364 

2.14 

0.00304 

1.40641 

2.06 

0  .  0  0  29  5 

1.39903 

2.03 

0.00287 

1.39147 

1.98 

0.00278 

1.38374 

1.93 

0.00269 

1.37581 

1.89 

0.00260 

1.36767 

1.86 

0.00241 

1.35066 

l.SO 

0.00232 

1.34175 

1.78 

0.00222 

1.33250 

1.76 

0.00212 

1.32289 

1.74 

0.00202 

1.31285 

1.73 

0.00192 

1.30231 

1.72 

0.00183 

1.29118 

1.71 

0.00173 

1.27935 

1.70 

0.00164 

1.26669 

1.69 

0.00156 

1.25309 

1.68 

0.00148 

1.23852 

1.67 

0.00142 

1.22314 

1.66 

0.00139 

1.20739 

1.63 

0.00139 

1.19195 

1.59 

0.00142 

1.17747 

1.54 

0.00149 

1.16437 

1.49 

0.00158 

1.15280 

1.43 

0.00169 

1.14270 

1.38 

0.00182 

1.13396 

1.32 

0.00197 

1.12638 

1.27 

0.00212 

1.11979 

1.22 

0.00245 

1.10892 

1.14 

0. 0  0  280 

1.10035 

1.07 

0.00315 

1.09340 

1.01 

0  .  0  0  35  1 

1.08762 

0.972 

0.00387 

1.08272 

0.937 

0.00423 

1.07848 

0.909 

0.00459 

1.07478 

0.887 

0.00495 

1.07150 

C.868 

0.00530 

1.06856 

0.852 

0.00566 

1.06592 

0.8  39 

0.00602 

1.06352 

0.827 

0.00638 

1.06133 

0.816 

0.00674 

1.05931 

0.809 

0.00710 

1.05745 

0.802 

0.00746 

1.05573 

0.795 

0.00783 

1.05412 

0.790 

0.00820 

1.05263 

0.784 

0.00857 

1.05122 

0.780 

0.00894 

1.0  499  1 

0.7  76 

0.00932 

1.04867 

0.772 

0.00970 

1.04750 

0.7  69 

0.0101 

1.04639 

0.765 

0.0105 

1.04534 

0.763 

0.0109 

1.04435 

0.760 

0.0113 

1.0  434  0 

0.7  57 

0.0117 

1.04250 

0.755 

0.0121 

1.04164 

0.753 

0.0125 

1.04082 

0.751 

0.0129 

1.04003 

0.749 

0.0133 

1.03926 

0.748 

0.0176      , 

1 .  0  3  31  7 

0.735 

0.0222 

1.02881 

0.728 

0.0271 

1.02552 

0.723 

0.0  3  24 

1.0  229  3 

0.720 

TWO-PHASE    30UNOARr 
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1300     P5IA     ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 
DERIVATIVE 

ISOCHORE 
DERIVATIVE 

INTERNAL 

ENERGY 

ENTHALPY 

ENTROPY 

;v 

CP 

VELOCITY 
OF    SOUND 

OEG.    R 

CU    FT/. 3 

CU    FT-PSIA/L6 

PS  I  A/ P. 

BTU/LB 

BTU/L3 

JTU/L3-R 

9TU    /    LB    -R 

FT/SEC 

120.0 

0.  0181.9 

1880.0 

219.0 

-D2.51 

-56.45 

0.5954 

0.2705 

0.4645 

3867.0 

135.0 

0. 01870 

1660.0 

201.0 

-60.62 

-56.12 

0.6145 

0.2707 

0.4666 

3  64  4.0 

130.0 

0 .01892 

11.70.0 

166.0 

-56.33 

-53.77 

0.6329 

0.2676 

0.4701 

3462.0 

135.0 

0.01915 

1320.0 

173.0 

-56.03 

-51.42 

0.6506 

0.26  3  2 

0.4704 

3308.0 

1<<0.0 

0.0191.0 

1190.0 

161.0 

-53.74 

-49.07 

0.6678 

0.2533 

0.4703 

3173.0 

11.5.0 

0.01965 

1060.0 

150.0 

-51.45 

-46.72 

0.6843 

0.2536 

0.4702 

3052.0 

150.0 

0.01991. 

966.0 

Hl.O 

-49.17 

-44.37 

0.7002 

0.249  2 

0.4704 

294  0.0 

155.0 

0.02023 

903.0 

132.0 

-46.88 

-42.01 

0.7156 

0.2454 

0.4712 

2835.0 

160.0 

0.02053 

627.0 

121.. 0 

-44.60 

-33.65 

0.7306 

0.2420 

0.4725 

2735.0 

165.0 

0.02085 

757.0 

116.0 

-42.31 

-37.29 

0.7452 

0.2392 

0.4746 

2639.0 

170.0 

0.02120 

691..  0 

109.0 

-40.01 

-3.. 31 

0.7594 

0.2367 

0.4773 

2545.0 

175.0 

0.02155 

635.0 

102.0 

-37.70 

-32.51 

0.7733 

0.2346 

0.4808 

2455.0 

ieo.0 

0.02195 

580.0 

95.1. 

-35.38 

-30.10 

0.7869 

0.2328 

0.4851 

2366.0 

165.0 

0.02236 

529.0 

69.1. 

-33.04 

-27.66 

0.8002 

0.2312 

0.4901 

2278.0 

150.0 

0.02279 

1.81.0 

63.7 

-30.66 

-25.20 

0.6134 

0.2298 

0.4959 

2192.0 

200.0 

0.02375 

391*. 0 

73.0 

-25.89 

-20.17 

0.8392 

0.2274 

0.5101 

2024.0 

205.0 

0.021.31 

355.0 

68.0 

-23.45 

-17.50 

0.3519 

0.2264 

0.5188 

1941.0 

210.0 

0.021.90 

318.0 

63.2 

-20.97 

-14.96 

0.3645 

0.2254 

0.5286 

185  9.0 

215.0 

0.02551. 

263.0 

56.  7 

-13.46 

-12.31 

0.8770 

0.2246 

0.5400 

177  7.0 

220. 0 

0.02625 

251.0 

51.. 2 

-15.90 

-9.565 

0.3896 

0.2238 

0.5531 

169  5.0 

225.0 

0.02701. 

220.0 

50.0 

-13.28 

-6.782 

0.9022 

0.2231 

0.5685 

1612.0 

230.0 

0.02792 

192.0 

1.5.6 

-10.61 

-3.895 

0.9149 

0.2225 

0.5665 

153  0.0 

235.0 

0. 02891 

165.0 

1.1  .9 

-7.871 

-0.9121 

0.9277 

0.2221 

0.6077 

1447.0 

240.0 

0. J3005 

1 1.1.0 

38.0 

-5.045 

2.187 

0.3408 

0.2217 

0.6324 

1365.0 

21.5.0 

0.03135 

119.0 

31.. 3 

-2.130 

5.^17 

0.9541 

0. 2215 

0.6602 

1284.0 

250.0 

0. 03268 

101.0 

30.7 

0.8761 

6.792 

0.9677 

0.2215 

0.6897 

1206.0 

255.0 

0.  031.65 

65.6 

27.1. 

3.967 

12.31 

0.9817 

0.2215 

0.7174 

1133.0 

260.0 

0.03673 

71.. 1 

21.. 3 

7.112 

15.95 

0.996 

0.2214 

0.7379 

1070.0 

265.0 

0.03903 

66.2 

21.5 

10.26 

19.67 

1.010 

0.2212 

0.7462 

1017.0 

270.0 

0.01.168 

61.1. 

19.2 

13.36 

23.19 

1.024 

0.2205 

0.7405 

977.2 

275.0 

0.01.1.1.3 

59.0 

17.2 

16.35 

27.05 

1.037 

0.2194 

0.7225 

94  8.5 

260.0 

0  .  01.71.1 

58.3 

15.5 

19.19 

30.60 

1.050 

0.2178 

0.F962 

929.2 

285.0 

0.0501.3 

58.9 

11..  0 

21.87 

34.01 

1.062 

0.2159 

0.6651 

917.1 

290.0 

0.0531.5 

60.5 

12.8 

24.36 

37.25 

1.073 

0.2137 

0.6321 

910.6 

295.0 

0.0561.3 

62.8 

11.8 

26.73 

40.33 

1.084 

0.2115 

0.5995 

908.2 

300.0 

D. 0591.5 

65.6 

11.0 

28.94 

43.25 

1.094 

0. 2033 

0.5687 

90  8.7 

310.0 

0.06521. 

72.1 

9.56 

32.95 

43.66 

1.112 

0. 2051 

0.5148 

915.8 

320.0 

0.07074 

79.3 

1.50 

36.55 

53.56 

1.127 

0. 2015 

0.4718 

92  7.4 

330.0 

0.07593 

86.6 

7.o7 

35.84 

58.13 

1.141 

0.  1985 

0.4383 

941.5 

31.0.0 

0.08093 

91.. 0 

7.01 

42.68 

62.37 

1.154 

0.1959 

0.4120 

95  6.7 

350.0 

0.08577 

101.0 

6.1.7 

45.73 

65.38 

1.165 

0.1939 

0.3911 

972.4 

360.0 

0.09033 

108.0 

6.01 

48.45 

70.21 

1.176 

0. 1921 

0.3743 

98  8.2 

370.0 

0.091.87 

115.0 

5.63 

51.04 

73.88 

1.166 

0.1906 

0.3605 

1004.0 

360.0 

0.09921 

122.0 

5.30 

53.54 

77.42 

1.196 

0. 1894 

0.3491 

1019.0 

390.0 

0.1031. 

128.0 

5.01 

55.97 

80.87 

1.205 

0.1883 

0.3396 

1035.0 

1.00.0 

0.1076 

135.0 

4.75 

58.32 

8-.. 22 

1.213 

0.1874 

0.3315 

1050.0 

1.10.0 

0.1116 

1 1.1.0 

it.  53 

60.63 

87.50 

1.221 

0.1667 

0.3245 

1065.0 

1.20.0 

0.1156 

11.7.0 

U.3J 

62.89 

90.71 

1.229 

0. I860 

0.3185 

1079.0 

1.30.0 

0.1195 

153.0 

i.  .  11. 

65.10 

93.37 

1.236 

0.1854 

0.3132 

1093.0 

1.1.0.0 

0.1233 

156.0 

3.98 

67.29 

96.98 

1.244 

0. 1849 

0.3036 

1107.0 

1.50.0 

0.  1271 

161..  0 

3.83 

69.44 

100.0 

1.250 

0. 1844 

0.3045 

1121.0 

1.60.0 

0.1309 

170.0 

3.69 

71.56 

10  5.1 

1.257 

0.1840 

0.3009 

1134.0 

1.70.0 

0.131.6 

175.0 

3.56 

73.67 

106.1 

1.264 

0. 1837 

0.2976 

1147.0 

1.60.0 

0.1382 

161.0 

3.1.1. 

75.75 

109.0 

1.270 

0.1633 

0.2946 

1160.0 

1.90.0 

0.11.19 

166.0 

3.33 

77.81 

112.0 

1.276 

0.1831 

0.2920 

1173.0 

500.0 

0.11.51. 

191.0 

3.23 

79.85 

11>«. 3 

1.282 

0. 1828 

0.2896 

1185.0 

510.0 

0  .  11*90 

197.0 

3.  11. 

81.88 

117.7 

1.287 

0.1826 

0.2874 

1198.0 

520.0 

0.1525 

202.0 

3.05 

83.89 

120.6 

1.293 

0. 1824 

0.2354 

1210.0 

530.0 

0.  1560 

207.0 

2.96 

85.90 

123.5 

1.298 

0.1822 

0.2835 

1221.0 

51.0.0 

0.1595 

212.0 

2.88 

87.89 

12o.3 

1.304 

0.  1820 

0.2818 

123  3.0 

550.0 

0.1630 

217.0 

2.61 

89.87 

123.1 

1.309 

0. 1816 

0.2803 

124  5.0 

560.0 

0.1661. 

222.0 

2.74 

91.64 

131.9 

1.314 

0.1817 

0.2788 

1256.0 

570.0 

0.1696 

227.0 

2.67 

93.80 

13-.. 7 

1.  315 

0. 1816 

0.2775 

126  7.0 

580.0 

0. 1732 

232.0 

?.ol 

95.75 

137.4 

1.324 

0.1815 

0.2763 

127  8.0 

590.0 

0.1765 

237.0 

2.55 

97.70 

140.2 

1.328 

0.1814 

0.2751 

123  9.0 

600.0 

0. 1799 

21.1.0 

2.1.9 

99.6 

142.  3 

1.333 

0. 1813 

0.2741 

1300.0 

700.0 

0.2127 

266.0 

2.05 

118.7 

163.9 

1.375 

0.1811 

0.2667 

1401.0 

800.  0 

0.24i5 

332.0 

1.75 

137.5 

196.4 

1.410 

0.1817 

0.2632 

149  2.0 

900.0 

0.2756 

371.. 0 

1.53 

156.3 

222.6 

1.441 

0.1831 

0.2619 

1575.0 

1000.0 

0.3066 

1.16.0 

1.36 

175.0 

243.3 

1.468 

0.1851 

0.2621 

1651.0 

1500.0 

0  .1.575 

616.0 

0.87  9 

272.0 

382.2 

1.576 

0.1936 

0.2726 

1974.0 

2000.0 

0.5062 

611.0 

0.651. 

375.7 

521.6 

1.657 

0.2131 

0.2349 

2241.0 

2500.0 

0.751.2 

1000.0 

0.521 

485.0 

665.6 

1.721 

0.2229 

0.2942 

2478.0 

3000.0 

0.9017 

1200.0 

0  .431* 

593.3 

315.4 

1.775 

0.2296 

0.3007 

2694.0 

3500.0 

1.  01.9 

1390.0 

0.37  1 

714.4 

96o.9 

1.822 

0.2343 

0.3053 

2894.0 
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THERMOPHTSICAL     PROPERTIES    OF    NITROGEN 


TEMPERATURE     OENSITf 
DEG.    R        LB/CU   FT 


VCDH/DVU  V(DP/OU>        -VIOP/OV) 

P  V  T 

BTU/L8  PSIA-CU    FT/BTU       PSIA 


(DV/DTI/V  THERMAL  VISCOSITY 

P     CONDUCTIVITY 
1/OEG.     R       BTU/FT-HR-R    LB/FT-SEC 

I    If 


120 

0 

54 

07 

125 

0 

53 

47 

130 

0 

52 

65 

135 

0 

52 

21 

HO 

0 

51 

55 

1*5 

0 

50 

86 

150 

0 

50 

16 

155 

0 

49 

44 

160 

0 

46 

70 

165 

0 

47 

95 

170 

0 

47 

17 

175 

0 

46 

38 

160 

0 

45 

57 

185 

0 

44 

73 

190 

0 

43 

87 

200 

0 

42 

08 

205 

0 

41 

14 

210 

0 

40 

16 

215 

0 

39 

15 

220 

0 

36 

09 

225 

0 

36 

98 

230 

0 

35 

82 

235 

0 

34 

59 

2  40 

0 

33 

28 

245 

0 

31 

69 

250 

0 

30 

41 

255 

0 

28 

85 

260 

0 

27 

23 

265 

0 

25 

59 

270 

0 

23 

99 

275 

0 

22 

46 

280 

0 

21 

09 

285 

0 

19 

83 

290 

0 

16 

71 

295 

0 

17 

71 

300 

0 

16 

82 

310 

0 

15 

33 

320 

0 

14 

14 

330 

0 

13 

16 

340 

0 

12 

35 

350 

0 

11 

66 

360 

0 

11 

06 

370 

0 

10 

54 

380 

0 

10 

03 

390 

0 

9 

667 

400 

0 

9 

296 

HO 

0 

6 

95  9 

1*20 

0 

6 

651 

1.30 

0 

8 

368 

it  4  0 

0 

6 

107 

450 

0 

7 

865 

460 

0 

7 

64  0 

470 

0 

7 

430 

480 

0 

7 

234 

490 

0 

7 

049 

500 

0 

6 

875 

510 

0 

6 

711 

520 

0 

6 

556 

530 

0 

6 

409 

540 

a 

6 

270 

550 

0 

6 

137 

560 

0 

6 

010 

570 

0 

5 

896 

580 

0 

5 

774 

590 

0 

5 

664 

600 

0 

5 

559 

700 

0 

4 

701 

800 

0 

4 

089 

900 

0 

3 

626 

1000 

0 

3 

262 

1500 

0 

2 

166 

2000 

0 

1 

650 

2500 

.0 

1 

326 

3000 

D 

1 

109 

3500 

.0 

0 

9532 

216.0 
206.0 
197.0 
188.0 
180.0 
172.0 
166.0 
160.0 
154.0 
149.0 

144.0 
139.0 
134.0 
130.0 
125.0 
116.0 
111.0 
107.0 
102.0 
97.4 


83.0 
76.1 
73.4 
66.6 
64.8 
61.3 
58.7 
56.9 


103.0 
106.0 
109.0 
112.0 
115.0 

1:6.0 
121.0 
124.0 
127.0 
130.0 

133.0 
136.0 
139.0 
142.0 
144.0 
147.0 
176.0 
204.0 
233.0 
262.0 

417.0 

583.0 

751.0 

919.0 

1090.0 


9.00 
8.64 


102000.0 
88500.0 
77900.0 
69000.0 
61500.0 
55100.0 
49600.0 
44700.0 
40300.0 
36300.0 

32700.0 
29400.0 
26400.0 
23600.0 
21100.0 
16600.0 
14600.0 
12600.0 
11100.0 
9550.0 

6150.0 
6370.0 
5720.0 
469  0.0 
3810.0 
3070.0 
2470.0 
2020.0 
1690.0 
1470.0 

1330.0 
1230.0 
1170.0 
1130.0 
1110.0 
1100.0 
1110.0 
1120.0 
114  0.0 
1160.0 

1180.0 
1200.0 
1210.0 
1230.0 
1240.0 
1250.0 
126  0.0 
1270.0 
128 D.O 
1260.0 

1290.0 
1300.0 
1300.0 
1310.0 
1310.0 
1320.0 
1320.0 
1320.0 
1330.0 
133  0.0 

1330.0 
1330.0 
1340.0 
1340.0 
1340.0 
1340.0 
1350.0 
1360.  0 
136  0.0 
1360.0 

1350.0 
1340.0 
1330.0 
1330.0 
1320.0 


0. 00215 
0,00227 
0.00239 
0, OO250 
0.00262 
0.00273 
0.00284 
0.00295 
0.00307 
0.00319 

0.00332 
0.00346 
0. 00361 
0.00378 
0.00397 
0.00440 
0.00466 
0.  00495 
0. 00529 
C.  00568 

0,00613 

0.00663 

0.00732 

0.00809 

0. 00903 

0.0100 

0.0111 

0.0120 

0.0127 

0.0130 

0.0129 

0.0126 

0.0120 

0.0113 

0.0106 

0.00993 

0.00865 

t. 00759 

0.00673 

0, 00604 


0.00464 
0.00432 
0. 00404 
(>.  00380 
D. 0  0  359 
0.00341 
0.00324 
0.00310 

0.00296 
0,00264 
0.00273 
0, 0  026  3 
0.00254 
0. 00245 
0.00238 
0.00230 
0.00223 
0.00217 

0.00211 
0.00205 
0.00200 
0.00195 
0.00190 
0.00166 
0.00152 
0.00129 
0.00112 
0.00100 

0.000653 
0. 00046^ 
0.000392 
0.000327 
0. 000281 


0.0945 
0.0917 
0.0889 
0.0661 
0.0633 
0.0805 
0.0777 
0  .0750 
0.0724 
0.0697 

0.0672 
0.0647 
0.0622 
0.0598 
0.0574 
0.0528 
0.0505 
0.0483 
0.0462 


0.0420 
0.0401 
0.0383 
0.0366 
0.0350 
0.0335 
0.0318 
0.0300 
0.0282 
0.0264 

0.0246 
0.0231 
0.0216 
0.0207 
0.O198 
0.0190 
0.0179 
0.0172 
0  .0166 
0.0165 

0.0163 
0.0162 
0.0161 
0.0161 
0  .0161 
0.0161 
0.0162 
0.0163 
0.0164 
0.0165 

D.0166 
0.0167 
0.0168 
0.0170 
0.0171 
0.0172 
0.0174 
0.0175 
0.0177 
0.0178 


.0163 
.0165 
.0186 
.0188 
.0205 
.0222 
.0239 
.0257 


20.1 


9.12 
8.50 


1.37 
1.33 


THERMAL 

OIELECTRIC 

PRANOTL 

OIFFUSIVITY 

CONSTANT 

NUMBER 

SQ    FT/HR 

0.00376 

1.46593 

3.56 

0.00366 

1.46021 

3.18 

0.00358 

1.45423 

2.89 

0.00350 

1.44813 

2.68 

0.00343 

1.44179 

2.54 

0  .  0  0  33  6 

1.43527 

2.43 

0  .  0  0  32  9 

1.42360 

2.31 

0.00322 

1.42177 

2.21 

0  .  0  0  31  4 

1.41479 

2.14 

0  .  0  0  30  7 

1.40  76  7 

2.03 

0.00298 

1.40040 

2.03 

0  .  0  0  29  0 

1.39297 

1.98 

0.00231 

1.38537 

1.93 

0  .  0  0  27  3 

1.37760 

1.39 

0.00264 

1.36963 

1.86 

0.00246 

1.35306 

1.79 

0.00237 

1.34440 

1.77 

0  .  0  0  22  8 

1.33546 

1.75 

0.00216 

1.32621 

1.73 

0.00209 

1.31661 

1.71 

0.00200 

1.30660 

1.70 

0.00191 

1.29612 

1.63 

0.00132 

1.28510 

1.67 

0.00174 

1.27347 

1.65 

0.00166 

1.26115 

1.64 

0.00160 

1.24813 

1.62 

0.00154 

1.23447 

1.60 

0.00150 

1.22040 

1.57 

0.00146 

1.20629 

1.54 

0.00148 

1.19263 

1.51 

0.00152 

1.17980 

1.47 

0.00157 

1.16307 

1.42 

0.00165 

1.15752 

1.37 

0.00175 

1.14314 

1.33 

0.00186 

1.13986 

1.28 

0.00199 

1.13254 

1.24 

0  .  0  0  22  7 

1.12033 

1.16 

0.00258 

1.11062 

1.09 

0.00290 

1.10273 

1.03 

0.00324 

1.09613 

0.9  89 

0 . 0  0  35  7 

1.09063 

0.952 

0.00390 

1.03586 

0.9  22 

0.00424 

1.08170 

0.8  97 

0.00457 

1.07302 

0.8  77 

0.00491 

1.07475 

0.360 

0.00524 

1.07180 

0.846 

0.00558 

1.06914 

0.334 

0.00591 

1.0  667  0 

0.823 

0.00625 

1.06447 

0.814 

0.00659 

1.06242 

0.806 

0.00693 

1.06052 

0.799 

0.00727 

1.05875 

0.793 

0.00761 

1.05710 

0.786 

0.00796 

1.05556 

0.763 

0.00831 

1.05412 

0.778 

0.00866 

1.05276 

0.7  74 

0.00901 

1,05148 

0.7  71 

0.00937 

1.05026 

0.767 

0.00973 

1.04912 

0.7  64 

0.0101 

1.04803 

0.762 

0.0105 

1.04700 

0.759 

0.0108 

1.04601 

0.757 

0.0112 

1.04507 

0.755 

0.0116 

1.04418 

0.752 

0.0120 

1.04332 

0.751 

0.0123 

1.04250 

0.749 

D.O 163 

1.03586 

0.736 

0.0206 

1.03114 

0.728 

0.0252 

1.02758 

0.723 

0.0300 

1.02476 

0.720 

TWO-PHASE    BOUNDftRr 


THERMODYNAMIC    PROPERTIES    OF    NITROGEN 


11.00     PSIA     ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 
DERIVATIVE 

ISOCHORE 
DERIVATIVE 

INTERNAL 
ENERGY 

ENTHALPY 

ENTROPY 

CV 

CP 

VELOCITY 
OF    SOUND 

OEG.    R 

CU    FT/. 6 

CU    FT-PSIA/L6 

PSIA/R 

BTU/LB 

3TU/L8 

BTU/LB-R 

BTU    /    LB    -R 

FT/SEC 

120.0 

0.0181.8 

1900.0 

219.0 

-62.99 

-56.20 

0.5947 

0.2725 

0.4633 

3  86  7.0 

125.0 

0.01868 

1670.0 

201.0 

-60.71 

-55.87 

0.6137 

0.2725 

0.4673 

3647.0 

130.0 

0.01890 

11.90.0 

186.0 

-58.43 

-53.53 

0.6321 

0.2693 

0.4688 

3467.0 

135.0 

0. 01913 

131.0.0 

173.0 

-56.14 

-51.19 

0.6498 

0.2647 

0.4690 

3315.0 

11.0.0 

0.01937 

1210.0 

161.0 

-53.86 

-48.84 

0.6668 

0.2597 

0.4688 

3182.0 

H5.0 

0.01963 

1100.0 

151.  D 

-51.58 

-46.50 

0.6833 

0.2548 

0.4687 

3063.0 

150.0 

0.01990 

1000.0 

11(1.0 

-49.31 

-44.15 

0.6992 

0.2504 

0.4688 

2953.0 

155.0 

0.02016 

920.0 

132.0 

-47.04 

-41.81 

0.7145 

0.2464 

0.4694 

2850.0 

160.0 

0.0201.9 

844.0 

124.  0 

-44.77 

-39.46 

0.7295 

0.2430 

0.4706 

2752.0 

165.0 

0.02080 

771.. 0 

117.0 

-42.49 

-37.10 

0.7440 

0.2400 

0.4724 

2  65  7.0 

170. 0 

0.02111. 

711.0 

110.0 

-40.21 

-34.73 

0.7581 

0.2375 

0.4749 

2566.0 

175.0 

0.0211.9 

652.0 

103.0 

-37.92 

-32.35 

0.7719 

0.2353 

0.4780 

2477.0 

160.0 

0.021S6 

597.0 

96.5 

-35.62 

-29.95 

0.7854 

0.2334 

0.4819 

2  39  0.0 

165.0 

0.02226 

51.6.0 

90.5 

-33.30 

-27.53 

0.7987 

0.2318 

0.4864 

2  30  4.0 

190.0 

0.02269 

1*98.0 

81..  8 

-30.97 

-25.09 

0.8117 

0.2303 

0.4917 

2220.0 

200.0 

0.02  362 

1(12.0 

74.3 

-26.2  3 

-20.11 

0.8373 

0.2278 

0.5044 

2056.0 

205.0 

0.021.13 

373.0 

69.3 

-23.83 

-17.57 

0.8498 

0.2267 

0.5121 

1976.0 

210.0 

0.021.71 

336.0 

61..  6 

-21.39 

-14.99 

0.8623 

0.2257 

0.5207 

1896.0 

215.0 

0.02532 

302.0 

60.1 

-18.92 

-12.36 

0.3746 

0.2248 

0.5305 

1817.0 

220.0 

0.02599 

270.0 

55.8 

-16.42 

-9.689 

0.8869 

0.2239 

0.5416 

1738.0 

225.0 

0.02672 

239.0 

51.6 

-13.87 

-6.950 

0.8992 

0.2231 

0.5544 

1659.0 

230.0 

0.02754 

211.0 

1.7.6 

-11.27 

-4.142 

0.9116 

0.2224 

0.5690 

1581.0 

235.0 

0.0281.1. 

165.0 

43.7 

-8.629 

-1.256 

0.9240 

0.2218 

0.5859 

1503.0 

21.0.0 

0.0291.6 

160.0 

1.0.0 

-5.916 

1.720 

0.9365 

0.2213 

0.6050 

1426.0 

2"|5.0 

0.03061 

139.0 

36.4 

-3.138 

4.797 

0.9492 

0.2208 

0.6263 

1349.0 

250.0 

0.03193 

119.0 

32.9 

-0.2917 

7.985 

0.9621 

0.2205 

0.6488 

1276.0 

255.0 

0.0331.3 

103.0 

29.7 

2.618 

11.26 

0.9752 

0.2202 

0.6707 

1206.0 

260.0 

0.03515 

90.0 

26.6 

5.5  74 

14.69 

0.9884 

0.22  0  0 

0.6389 

1143.0 

265.0 

0.03709 

80.1 

23.9 

8.547 

16.16 

1.002 

0.2197 

0.7000 

1038.0 

270.0 

0.03921. 

73.3 

21.4 

11.50 

21.67 

1.015 

0.2191 

0.7017 

1043.0 

275.0 

0.  01.153 

69.0 

19.3 

14.36 

25.16 

1.026 

0.2183 

0.6936 

1008.0 

280.0 

0.041.06 

66.7 

17.5 

17.17 

23.59 

1.040 

0.2171 

0.6775 

98  2.2 

265.0 

0.01.665 

66.0 

15.9 

19.8  3 

31.93 

1.052 

0.2156 

0.6557 

964.1 

290.0 

0.01.929 

66.3 

14.6 

22.36 

35.14 

1.063 

0.2138 

0.6306 

95  2.1 

295.0 

0.05197 

67.6 

13.4 

24.76 

38.23 

1.073 

0.2119 

0.6041 

944.9 

300.0 

0.051.61. 

69.5 

12.4 

27.02 

41.18 

1.083 

0.2099 

0.5775 

941.3 

310.0 

0. 05991 

71.. 8 

10.8 

31.18 

46.71 

1.102 

0.2061 

0.5279 

942.0 

320.0 

0.06500 

81.1 

9.58 

34.92 

51.77 

1.118 

0.2026 

0.4859 

949.2 

330.0 

0.06989 

87.9 

8.62 

38.33 

56.45 

1.132 

0.1995 

0.4516 

96  0.1 

31.0.0 

0.07453 

91.. 9 

7.85 

41.49 

63.82 

1.145 

0.1970 

0.4241 

973.1 

350.0 

0.07909 

102.0 

7.22 

44.45 

64.95 

1.157 

0.1948 

0.4019 

987.1 

360.0 

0.  0831.1. 

109.0 

6.69 

47.24 

68.87 

1.168 

0.1930 

0.3839 

1002.0 

370.0 

0.08765 

116.0 

6.25 

49.91 

72.64 

1.178 

0.1914 

0.3691 

1016.0 

360.0 

0.09175 

122.0 

5.87 

52.48 

76.26 

1.188 

0.1901 

0.3568 

1031.0 

390.0 

0.09573 

129.0 

5.54 

54.96 

79.78 

1.197 

0.1890 

0.3464 

1046.0 

1.00.0 

0  .0996 

135.0 

5.24 

57.37 

83.20 

1.206 

0. 1881 

0.3377 

1060.0 

1.10.0 

0.1031. 

11(1.0 

4.99 

59.7  2 

86.54 

1.214 

0. 1872 

0.3301 

1075.0 

1.20.0 

0.1072 

1 1.6.0 

4.  76 

62.02 

89.80 

1.222 

0.1865 

0.3236 

1089.0 

1.30.0 

0.1108 

153.0 

4.55 

64.27 

93.01 

1.230 

0.1859 

0.3179 

1103.0 

1.1.0.0 

0.111.5 

159.0 

4.36 

66.49 

96.16 

1.237 

0.1853 

0.3129 

1117.0 

1.50.0 

0.1180 

165.0 

4.19 

68.67 

99.27 

1.244 

0.1849 

0.3065 

1130.0 

1.60.0 

0.1215 

171.0 

4.04 

70.83 

102.3 

1.250 

0.1844 

0.3046 

1143.0 

1.70.0 

0.1250 

176.0 

3.90 

72.96 

105.4 

1.257 

D.1841 

0.3011 

115  6.0 

1.60.0 

0.1231. 

182.0 

3.76 

75.06 

108.4 

1.263 

0.1837 

0.2979 

116  9.0 

1.90.0 

0.1318 

187.0 

3.64 

77.14 

111.3 

1.269 

0.1834 

0.2950 

1181.0 

500.0 

0.1352 

193.0 

3.53 

79.21 

114.3 

1.275 

0. 1831 

0.2925 

1194.0 

510.0 

0.1385 

198.0 

3.42 

81.26 

117.2 

1.281 

0.1829 

0.2901 

1206.0 

520.0 

0.11.16 

203.0 

3.32 

83.29 

120.1 

1.287 

0.1S27 

0.2879 

1218.0 

530.0 

0.11.51 

208.0 

3.23 

85.31 

122.9 

1.292 

0.1825 

0.2860 

1230.0 

51.0.0 

0.11.81. 

213.0 

3.14 

87.32 

125.8 

1.298 

0.1823 

0.2841 

1241.0 

550.0 

0.1516 

216.0 

3.  06 

89.31 

123.6 

1.303 

0.1821 

0.2825 

1253.0 

560.0 

0.151.8 

223.0 

2.98 

91.30 

131.4 

1.308 

0.1820 

0.2809 

126  4.0 

570.0 

0.1580 

228.0 

2.91 

93.27 

134.2 

1.313 

0.1819 

0.2795 

1275.0 

580.0 

0.1612 

233.0 

2.84 

95.24 

137.0 

1.316 

0.1817 

0.2782 

128  6.0 

590.0 

0.161.3 

238.0 

2.77 

97.20 

133.3 

1.322 

0.1816 

0.2769 

1297.0 

600.0 

0.1675 

21(3.0 

2.71 

99.15 

142.6 

1.327 

0.1816 

0.2758 

1308.0 

700.0 

0.1981 

290.0 

2.22 

118.3 

169.7 

1.369 

0.  1812 

0.2679 

1408.0 

800.0 

0.2278 

331.. 0 

1.89 

137.2 

196.3 

1.404 

0.1819 

0.2640 

1499.0 

900.0 

0.2569 

377.0 

1.65 

156.0 

222.6 

1.435 

0. 1832 

0.2626 

1582.0 

1000.0 

0.2856 

1.19.0 

1.46 

174.8 

248.8 

1.463 

0.1852 

0.2626 

1658.0 

1500.0 

0.1.260 

619.0 

0.94  8 

271.9 

382.3 

1.571 

0.1997 

0.2728 

1980.0 

2000.0 

0.561.2 

81i>. 0 

0.705 

375.6 

521.3 

1.651 

0.2132 

0.2850 

2246.0 

2500.0 

0.7016 

1010.0 

0.562 

485.0 

666.8 

1.716 

0.2229 

0.2943 

2482.0 

3000.0 

0.8386 

1200.0 

0.46  7 

598.3 

815.7 

1.770 

0.2296 

0.3007 

2  69  8  .  0 

3500.0 

0.9755 

1390.0 

0.40  0 

714.4 

967.3 

1.817 

0.2343 

0.3053 

2  89  8.0 

TWO-PHASE     BOUNDARY 


1490    PSIA    IS09AR 


THEPMOPHYSIGAL     PROPERTIES    OF     IITROGFN 


TEMPERATURE     DENSITY 

Y(OH/Oi/) 

■J  CDP/OUI 

-1  10P/OJ) 

O1//0TI  II 

TH£3HAL 

l/ISCOSITY 

THERMAL 

DIELECTRIC 

PRANOTL 

P 

V 

T 

P 

CONDUCTIVITY 

3IFFUSIi/ITY 

CONSTANT 

NUMBER 

OES.     rt 

LbVGU    = 

T            BTU/La 

PSIA-CU    FT/d 

IU       PSIA 

1/OEC.    P 

JTU/FT-HR-R 

LU/FT-5EC 

J    10' 

SQ    FT/HP. 

120.0 

54.12 

218.0 

14.8 

10  3003.0 

0.00213 

0.0947 

20.4 

0.00378 

1.46644 

3.59 

125.0 

53.53 

208.0 

13.8 

39600.0 

0.0022. 

0.0920 

17.6 

0.00358 

1.46079 

3.21 

130.0 

5  2.  92 

H9.o 

13.1 

78900.0 

0.0023b 

0.0892 

15.4 

0.00359 

1.45492 

2.91 

135.0 

52.29 

190.0 

12.5 

70000.0 

0.00247 

0.0864 

13.8 

0.00352 

1.44885 

2.69 

140.0 

51. b3 

182.0 

12.0 

62500.0 

0.00253 

0.0836 

12.6 

0.00345 

1.44253 

2.54 

1  ".5.0 

50.95 

174.0 

11.6 

56100.0 

0.00269 

0.0309 

11.  7 

3.00339 

1.43614 

2.43 

150.0 

50.26 

168.0 

11.  2 

50500.0 

0.00280 

0.0781 

10.7 

0.00332 

1.42955 

2.32 

155.0 

49.55 

162.0 

10.8 

45600.0 

0.30291 

0.0754 

9.83 

0.00324 

1.42281 

2.21 

160.0 

48.82 

156.0 

10.5 

41200.0 

0.00302 

0.0723 

9.22 

0.00317 

1.41592 

2.15 

165.0 

46.08 

151.0 

10.1 

37200.0 

0.00313 

0.0702 

8.61 

0.00309 

1.40890 

2.08 

170.0 

47.  31 

146.0 

9.75 

33600.0 

0.00326 

0.0677 

8.  03 

0.00301 

1.40173 

2.0  3 

175.0 

46.53 

141.0 

9.39 

30300.0 

0.00339 

0.0652 

7.49 

0.00233 

1.39442 

1.98 

180.  0 

45.  74 

136.0 

9.04 

27300.0 

0.00351 

0.0627 

6.99 

0.00235 

1.38696 

1.9  3 

185.0 

44.92 

132.0 

6.69 

24500.0 

0.00369 

0.0603 

6.51 

0.00276 

1.37933 

1.89 

190.0 

44.08 

127.0 

8.36 

22000.0 

0.0038b 

0.0580 

6.07 

0  .  0  0  2b  8 

1.37153 

1.85 

200.0 

42.33 

118.0 

7.70 

17400.0 

0.0042b 

0.0534 

5.26 

0.00250 

1.35534 

1.79 

205.0 

41.41 

114.0 

7.39 

15400.0 

0 . 0044  9 

0.0512 

4.69 

0.00242 

1.34692 

1.76 

210.0 

40  .47 

110.0 

7.0  8 

13600.0 

0.00475 

0 .0490 

4.54 

0.00233 

1.33826 

1.74 

215.0 

39.49 

105.0 

6.77 

11900.0 

0.00504 

0.0  46  9 

4.21 

0.00224 

1.32933 

1.71 

220.0 

38.47 

101.0 

6.47 

10400.0 

0.00533 

0.0449 

3.90 

0.00215 

1.32009 

1.69 

225.0 

37.42 

96.2 

6.13 

895  0.0 

0.00576 

0.0429 

3.60 

0.00207 

1.31053 

t.b8 

230.0 

36.32 

91.6 

5.89 

7660.0 

0. 00621 

0.0409 

3.  32 

0.00198 

1.30058 

1.66 

235.0 

35.16 

87.0 

5.o0 

6490.0 

0.0067! 

0.0  392 

3.05 

0  .  0  0  19  0 

1.29021 

1.64 

2>.0.0 

33.95 

02.5 

5.32 

545  0.0 

0.0073-. 

0.0375 

2.79 

0.00183 

1.27937 

1.62 

245.0 

32.67 

78.0 

5.04 

453D.0 

0. 00303 

0.0359 

2.55 

0.00176 

1.26602 

1.60 

250.0 

31.32 

73.7 

4.77 

374  0.0 

0.00880 

0.0344 

2.  33 

0.00169 

1.25613 

1.58 

255.0 

29. -91 

69.7 

4.50 

3080.0 

0.00962 

0.0329 

2.12 

0.00154 

1.24376 

1.55 

260.0 

28.45 

e.6.2 

4.26 

2560.0 

0. 0104 

0.0313 

1.93 

0.00160 

1.23101 

1.53 

265.0 

26.96 

63.3 

4.03 

2160.0 

0.0111 

0.0296 

1.76 

0.00157 

1.21811 

1.50 

270.0 

25.48 

61.2 

3.84 

1870.0 

0.0115 

0.0273 

1.62 

0.00156 

1.20538 

1.47 

275.0 

24.05 

59.6 

3.68 

1660.0 

0.0116 

0.0262 

1.51 

0.00157 

1.19313 

1.44 

260.0 

22.  70 

58.7 

3.55 

1510.0 

0.0115 

0.0246 

1.41 

0.00160 

1.18161 

1.40 

285.0 

21.44 

58.3 

3.4h 

1410.0 

0.0112 

0.0233 

1.34 

0.00165 

1.17099 

1.36 

290.0 

2  0.29 

58.3 

3.36 

1350.0 

0.0108 

0.0221 

1.29 

0.00173 

1.16133 

1.32 

295.0 

19.24 

58.6 

3.29 

1300.0 

0.0103 

0.0211 

1.25 

0.00181 

1.15261 

1.28 

300.0 

18.30 

59.2 

3.23 

1270.0 

0.00975 

0.0202 

1.21 

0.00191 

1.14479 

1.25 

310.0 

16.69 

61.0 

3.14 

1250.0 

0.00866 

0.0190 

1.17 

0.00215 

1.13151 

1.17 

320.0 

15.39 

63.3 

3.07 

1250.0 

0.  00768 

0.0181 

1.  15 

0.00242 

1.12079 

1.11 

330.0 

14.  31 

b5.9 

3.02 

1260.0 

0.00685 

0.0175 

1.  1! 

0.00271 

1.11202 

1.05 

340.0 

13.  Hi 

66.8 

2.97 

127  0.0 

0.00616 

0.0172 

1.  13 

0.00302 

1.10472 

1.00 

350.0 

12.  o4 

71.8 

2.93 

1290.0 

0.00560 

0.0169 

1.1! 

0.00333 

1.09855 

0.965 

360.0 

11.  98 

74.8 

2.69 

1300.0 

0. 00513 

0.0167 

1.1  J 

0.00364 

1.09324 

0.933 

370.0 

11.41 

78.0 

2.86 

132]. 0 

0.00473 

0.0166 

1.  14 

0  .  0  0  39  5 

1.03862 

0.907 

360.0 

10.90 

01. 1 

2.63 

1330. 0 

0.00440 

0.0166 

1.  14 

0.00426 

1.08456 

0.885 

390.0 

10.45 

64.2 

2.80 

1350.0 

0.00411 

0.0166 

1.15 

0.00458 

1.03094 

0.8  67 

400.0 

10.04 

87.4 

2.78 

1360.0 

0.00387 

0.0166 

1.  lo 

0.00489 

1.07769 

0.852 

410.0 

9.668 

90.5 

2.76 

1370.0 

0.00365 

0  .0166 

1.17 

0.00520 

1.07475 

0.8  39 

420.0 

9.331 

93.6 

2.73 

1380.0 

0. 0034b 

0.0167 

1.  13 
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1.07203 

0.828 

430.0 

9.021 

96.7 

2.71 
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0.00329 

0  .0167 

1.20 

0  .00  584 

1.06963 

0.819 

440.0 

8.736 

100.0 

2.70 

1390.0 

0.0031! 

0.0163 

1.21 

0.00615 

1.06738 

0.310 

450.0 

6. -.73 

103.0 

2.68 

1400.0 

0. 00300 

0.0169 

1.22 

0.00647 

1.06530 

0.903 

460.0 

8.229 

106.0 

2.66 

1410.0 

0.00287 

0.0170 

1.24 

0.00679 

1.06337 

0.7  96 

470.0 

7.399 

109.0 

2.65 

1410.0 

0.00276 

0.0171 

1.25 

0.00712 

1.06157 

0.791 

460.0 

7.785 

112.0 

2.63 

1420.0 

0.0026b 

0.0173 

1.2b 

0.00744 

1.05989 

0.785 

490.0 

7.585 

115.0 

2.o2 

1420.0 

0.0025b 

0.0174 

1.23 

0.00777 

1.05831 

0.781 

500.0 

7.396 

116.0 

2. DO 

1420.0 

0.00243 

0.0175 

1.23 

0.00810 

1.05664 

0.777 

510. D 

7.218 

121.0 

2.59 

1430.0 

0.00239 

0.0176 

1.  31 

0.00843 

1.05544 

0.773 

520.0 

7.05  0 

124.0 

2.58 

1430.0 

0.  00232 

0.0173 

1.32 

0.00376 

1.05412 

0.769 

530.0 

6.891 

127.0 

2.57 

1440.0 

0.00225 

0.0179 

1.3! 

0.00910 

1.05288 

0.7  66 

540.0 

6.74  0 

130.0 

2.5b 

1440.0 

0.00213 

0.0181 

1.35 

0.00944 

1.05170 

0.763 

550.0 

6.596 

133.0 

2.55 

1440.0 

0.00212 

0.0162 

1.  36 

0.00978 

1.05058 

0.761 

560.0 

6.459 

136.0 

2.54 

144  0.0 

0. 00207 

0  .0164 

1.33 

0.0101 

1.04951 

0.758 

570.0 

6.  329 

139.0 

2.53 

1450.0 

0.00201 

0.0185 

1.  33 

0.0105 

1.04849 

0.756 

560.0 

6.205 

142.0 

2.52 

1450.0 

0.  00196 

0.0187 

1.41 

0.0108 

1.04752 

0.754 

590.0 

b.085 

145.0 

2.51 

1450.0 

0. 00191 

0.0163 

1.42 

0.0112 

1.04660 

0.752 

600.0 

5.972 

148.0 

2.50 

1450.0 

0.00137 

0.0190 

1.4! 

0.0115 

1.04571 

0.750 

7 0  0  .0 

5.048 

176.0 

2.43 

1460.0 

0.  00152 

0.020b 

1.53 

0.0153 

1.03854 

0.736 

800.0 

4.39  0 

205.0 

2.37 

1470.0 

0.00129 

0.0223 

1.71 

0.019! 

1.03346 

0.728 

9  0-0.0 

3.892 

234.0 

2.31 

1470.0 

0.00112 

0.0240 

1.84 

0.0  2  35 

1.02963 

0.723 

1000.0 

3.501 

263.0 

2.2b 

1470.0 

c.ocioo 

0.0253 

1.96 

0.0231 

1.02662 

0.720 

1500.0 

2.348 

418.0 

2.02 

145  0.0 

0. 0)0652 

2000.0 

1.771 

584.0 

1.36 

1440.0 

0.000438 

2500.0 

1...25 

752.0 

1.77 

1440  .0 

0.000391 

3000.0 

1.  192 

921.0 

1.71 

1430.0 

0.000327 

350D.0 

1.025 

1090.0 

1.67 

1430.0 

0. 000231 
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1500    PSIA 

ISOBAR 

EMPERATURE 

V OLUH£ 

ISOTHERM 
DERIVATIVE 

ISOCHOPE 
DERIVATIVE 

INTERNAL 
ENERGY 

ENTHALPY 

ENTROPY 

CV 

CP 

VELOCITY 
OF    SOUNO 

OEG.     R 

CU    FT/. 3 

CU    FT-PSIA/LB 

PSIA/R 

BTU7LB 

BTU/LB 

BTU7LB-R 

8TU    /    LB    -R 

FT/SEC 

120.0 

0.0184c. 

1920.0 

218.0 

-63.07 

-57.94 

0.5940 

0.2744 

0.4622 

3  86  8  .  0 

125.0 

0.01865 

1690.0 

201.0 

-60.80 

-55.62 

0.6129 

0.2743 

0.4661 

3  65  0  .  0 

130.0 

0.01887 

1510.0 

186.0 

-58.53 

-53.29 

0.6313 

0.2709 

0.4675 

3472.0 

135.0 

0. 01910 

1360.0 

173.0 

-56.25 

-50.95 

0.6489 

0.2662 

0.4677 

3322.0 

140.0 

0.01934 

1230.0 

162.0 

-53.98 

-48.61 

0.6659 

0.2610 

0.4674 

3191.0 

1  1.5.0 

0.01959 

1120.0 

151.0 

-51.72 

-46.27 

0.6823 

0.2560 

0.4672 

3074.0 

150.0 

0.0198b 

1020.0 

142.0 

-49.45 

-43.94 

0.6961 

0.2515 

0.4672 

2966.0 

155.0 

0. 02014 

937.0 

133.0 

-47.20 

-41.60 

0.7135 

0.2474 

0.4677 

2864.0 

160.0 

0. 02043 

861.0 

125.0 

-44.94 

-33.26 

0.7283 

0.2439 

0.4687 

2  76  8.0 

165.0 

0.02075 

791.0 

117.0 

-42.66 

-36.91 

0.7428 

0.2409 

0.4703 

2675.0 

170.0 

0.02107 

728.0 

110.0 

-40.41 

-34.56 

0.7568 

0.2362 

0.4725 

2586.0 

175.0 

0.02142 

669.0 

104.0 

-38.14 

, -32.19 

0.7706 

0.2360 

0.4754 

2499.0 

180.0 

0.02173 

614.0 

97.5 

-35.85 

-29.80 

0.7640 

0.2340 

0.4789 

2413.0 

185.0 

0.02217 

563.0 

91.6 

-33.56 

-27.40 

0.7972 

0.2323 

0.4630 

2330.0 

190.0 

0.02259 

516.0 

85.9 

-31.24 

-24.97 

0.3101 

0.2308 

0.4878 

2  24  8.0 

200.0 

0.02349 

430.0 

75.5 

-26.56 

-20.04 

0.8354 

0.2282 

0.4992 

2087.0 

205.0 

0. 02400 

391.0 

70.6 

-24.19 

-17.53 

0.8478 

0.2270 

0.5060 

2009.0 

210.0 

0.02454 

354.0 

66.0 

-21.79 

-14.98 

0.8601 

0.2260 

0.5136 

1932.0 

215.0 

0.02512 

320.0 

61.5 

-19.36 

-12.39 

0.8723 

0.2250 

0.5221 

1855.0 

220.0 

0.02575 

288.0 

57.2 

-16.91 

-9.763 

0.6844 

0.2240 

0.5317 

1779.0 

225.0 

0.02644 

258.0 

53.1 

-14.41 

-7.078 

0.8965 

0.2232 

0.5424 

170  4.0 

230.0 

0.  02720 

230.0 

49.2 

-11.88 

-4.336 

0.9085 

0.2224 

0.5546 

1629.0 

235.0 

0.02803 

203.0 

45.4 

-9.316 

-1.530 

0.9206 

0.2216 

0.5683 

155  4.0 

2  40.0 

0.02896 

179.0 

41.8 

-6.694 

1.348 

0.9327 

0.2210 

0.5835 

1481.0 

2*5.0 

0.02993 

157.0 

38.3 

-4.022 

4.307 

0.9449 

0.2204 

0.6003 

140  9.0 

250.0 

0.03115 

138.0 

34.9 

-1.299 

7.352 

0.9572 

0.2199 

0.6179 

1339.0 

255.0 

0.03246 

121.0 

31.7 

1.470 

10.49 

0.9696 

D.2194 

0.6353 

127  2.0 

260.0 

0.03393 

106.0 

28.8 

4.277 

13.70 

0.9621 

0.2190 

0.6506 

1210.0 

265.0 

0. 03558 

95.0 

26.0 

7.103 

16.98 

0.9946 

0.2185 

O.60I8 

1155.0 

270.0 

0.03740 

86.5 

23.6 

9.921 

20.31 

1.007 

0.2179 

0.6667 

1107.0 

275.0 

0.03939 

60.5 

21.3 

12.70 

23.64 

1.019 

0.2172 

0.6644 

106  8.0 

260.0 

0.04150 

76.6 

19.4 

15.41 

26.94 

1.031 

0.2162 

0.6553 

1037.0 

285.0 

0.04373 

74.5 

17.7 

18.04 

30.18 

1.043 

0.2150 

0.6407 

1014.0 

290.0 

0.04604 

73.6 

16.3 

20.55 

33.34 

1.054 

0.2135 

0.6221 

99  7.0 

295.0 

0.04840 

73.9 

15.0 

22.96 

36.40 

1.064 

0.2119 

0.6013 

98  5.3 

3D0.O 

0.05073 

74.9 

13.9 

25.24 

39.35 

1.074 

0.2102 

0.5793 

977.8 

310.0 

0.05556 

78.7 

12.1 

29.49 

44.92 

1.092 

0.2067 

0.5357 

971.8 

320.0 

0.06025 

84.0 

10.7 

33.34 

50.08 

1.109 

0.2034 

0.4962 

97  4.1 

330.0 

0.06473 

90.1 

9.59 

36.87 

54.87 

1.123 

0.2004 

0.4625 

981.4 

31.0.0 

0.06919 

96.6 

8.71 

40.13 

59.35 

1.137 

0.1978 

0.4345 

991.7 

350.0 

0.07343 

103.0 

7.99 

43.18 

63.57 

1.149 

0. 1956 

0.4116 

1004.0 

360.0 

0.07753 

110.0 

7.39 

46.06 

67.59 

1.160 

0.1938 

0.3927 

1017.0 

370.0 

0.08150 

117.0 

6.89 

48.80 

71.44 

1.171 

0.  1922 

0.3770 

1030.0 

380.0 

0.08537 

123.0 

6.45 

51.43 

75.14 

1.181 

0.1908 

0.3640 

104  4.0 

390.0 

0.08913 

130.0 

6.08 

53.97 

78.73 

1.190 

0.1896 

0.3530 

1058.0 

400.0 

0.09281 

136.0 

5.75 

56.43 

82.21 

1.199 

0.  1886 

0.3436 

1072.0 

410.0 

0.09641 

142.0 

5.46 

56.82 

85.60 

1.207 

0. 1878 

0.3355 

1086.0 

420.0 

0.0999 

149.0 

5.20 

61.16 

88.92 

1.215 

0.1670 

0. 3286 

1100.0 

430.0 

0.1034 

155.0 

4.97 

63.45 

92.18 

1.223 

0.1864 

0.3225 

1113.0 

440.0 

0.10  68 

161.0 

4.76 

65.7  0 

95.37 

1.230 

0,1858 

0.3171 

1127.0 

450.0 

0.1102 

166.0 

4.57 

67.92 

98.52 

1.237 

0.1853 

0.3124 

1140.0 

460.0 

0.1135 

172.0 

4.40 

70.10 

101.6 

1.244 

0. 1848 

0.3082 

115  3.0 

470.0 

0.1168 

178.0 

4.24 

72.25 

104.7 

1.251 

0. 1844 

0.3045 

1166.0 

480.0 

0.1200 

183.0 

4.09 

74.38 

107.7 

1.257 

0.1841 

0.3011 

1178.0 

490.0 

0.1232 

189.0 

3.96 

76.49 

110.7 

1.263 

0.1838 

0.2980 

1191.0 

500. 0 

0.1264 

194.0 

3.  S3 

78.57 

113.7 

1.269 

0.1835 

0.2953 

1203.0 

510.0 

0.1295 

159.0 

3.71 

80.64 

116.6 

1.275 

0.1832 

0.2927 

1215.0 

520.0 

0.1326 

205.0 

3.60 

82.69 

119.5 

1.281 

0.1830 

0.2904 

1227.0 

530.0 

0.1357 

210.0 

3.50 

84.73 

122.4 

1.286 

0.1828 

0.2863 

1238.0 

540.0 

0.1388 

215.0 

3.40 

86.75 

125.3 

1.292 

0.1826 

0.2664 

125  0.0 

550.0 

0.1418 

220.0 

3.31 

88.76 

128.2 

1.297 

0.1824 

0.2846 

1261.0 

560.0 

0.1448 

225.0 

3.23 

90.76 

131.0 

1.302 

0.1823 

0.2830 

1272.0 

570.0 

0.1476 

230.0 

3.15 

92.75 

133.8 

1.307 

0. 1821 

0.2814 

1284.0 

580.0 

0.  15  0  8 

235.0 

3.07 

94.73 

136.6 

1.312 

0. 1820 

0.2600 

1294.0 

590.0 

0.1538 

240.  D 

3.00 

96.70 

139.4 

1.317 

0.1819 

0.2787 

1305.0 

600.0 

0.1567 

245.0 

2.93 

98.67 

142.2 

1.321 

0. 1818 

0.2775 

1316.0 

700.0 

0.1855 

292.0 

2.35 

118.0 

169.5 

1.363 

0. 1814 

0.2691 

1416.0 

800.0 

0.2133 

336.0 

2.03 

136.9 

196.1 

1.399 

0.1820 

0.2649 

1506.0 

900.0 

0.2406 

379.0 

1.77 

155.7 

222.5 

1.430 

0. 1834 

0.2632 

1589.0 

1000.0 

0.2674 

421.0 

1.57 

174.6 

248.8 

1.458 

0.  1854 

0.2632 

1665.0 

1500.0 

0.3986 

623.0 

1.02 

271.8 

382.5 

1.566 

0.  1998 

0.2730 

1986.0 

2000.0 

0.5277 

818.0 

0.  75  5 

375.6 

522.1 

1.646 

0.2132 

0.2852 

2251.0 

2500.0 

0.6560 

1010.0 

0.602 

484.9 

66  7.1 

1.711 

0.2230 

0.2943 

2487.0 

3000.0 

0.7839 

1200.0 

0.50  1 

598.3 

816.0 

1.765 

0.2297 

0.3006 

2702.0 

3500.0 

0.9116 

1390.0 

0.429 

714.4 

967.6 

1.812 

0.2344 

0.3053 

2902.0 

THO-PHASE  30UNDARY 


1500    PSIA    ISOBAR 


THEKMOPHYSICAL     PROPERTIES    OF    NITROGEN 


TEMPERATURE     DENSITY 
OEG.     R         L3/CU    FT 


V10M/DV) 

F 

BTU/LB 


U(DP/OU>       -i/(OP/OV> 
V 

PSIA-CU    FT/aTU      PSIA 


(Dif/OTL/y/  THERMAL  1/ISCOSITY  THERMAL  DIELECTRIC 

P     CONDUCTIVITY  OIFFUSIv/ITY       CONSTANT 

1/OEC.     R       9TU/FT-HR-R    LB/FT-SEC  SQ    FT/HR 


B/FT-SE 
X    105 


PRANOTL 
NUMBER 


120.0 
125.0 
130.0 
135.0 

ito.g 

145.0 
150.0 
155.0 
160.0 
165.0 

170.0 
175.0 

iao.0 

185.0 
190.0 
200.0 
205.0 
210.0 
215.0 
220.0 

225.0 
230.0 
235.0 
240.0 
2".5.0 
250.0 
255.0 
260.0 
265.0 
270.0 

275.0 

260.0 
285.0 
290.0 
295.0 
300.0 
310.0 
320.0 
330.0 
31.0.0 

350.0 
360.0 
370.0 
360.0 
390.0 
1.00.0 
1)10.0 
1.20.0 
1.30.0 
If  1.0.0 

1.50.0 


510.0 
520.0 
530.0 
540.0 

550. 0 
560.0 
570.0 
580.0 
590.0 
600.0 
700.0 
800.0 


2500.0 
3000.0 
3500.0 


51.. 17 
53.59 
52.99 
52.36 
51.71 
51.01. 
50.36 
1.9.66 
1.8.  91. 


47. ..5 
1.6.59 
45.90 


1.0.76 
39.31 
36.83 

37.82 
36.77 

35.68 
314.51. 
33.35 
32.10 
30.81 
29.1.7 
28.11 


22.87 
21.72 
20.66 


13.62 
12.90 
12.27 
11.71 
11.22 
10.77 
10.37 
10.01 
9.671 
9.362 

9.076 
8.811 
8.561. 
3.333 
8.117 
7.913 
7.722 
7.51.1 
7.369 
7.207 

7.052 
6.905 
6.765 
6.632 
6. 504 
6.381 
5.392 
■•.688 
">.1S7 
3.  739 

2.509 
1.895 
1.521. 
1.276 
1.097 


220.0 
211.0 
201.0 
192.0 
181.. 0 
176.0 
169.0 
163.0 
158.0 
153.0 

148.0 
143.0 
138.0 
134.0 
130.0 
121.0 
117.0 
112.0 
108.0 
104.0 

99.5 


61.2 
61.2 
61.5 
62.6 
64.7 
67,0 
69.7 


84.6 
87.7 
90.8 
93.9 
97.0 
100.0 


103.0 
106.0 
109.0 
112.0 
115.0 
113.0 
121.0 
124.0 
127.0 
130.0 

133.0 
136.  0 
139.0 


14 


.0 


145.0 
148.0 
177.0 
205.0 
234.0 
264.0 


3.36 
3.25 
3.17 


104000.0 
90700.0 
79900.0 
71000.0 
63500.0 
57000.0 
51500.0 
46500.0 
42100.0 
33100.0 

34500.0 
31200.0 
28200.0 
25400.0 
22800.0 
18300.0 
16300.0 
14400.0 


9750.0 
8440.0 
7260.0 
6190.0 
524  0.0 
4420.0 
3710.0 
3130.0 
2670.0 
2310.0 

2040.0 
1850.0 
1700.0 
1600.0 
1530.0 
1470.0 
1420.0 
139  0.0 
1390.0 
1400.0 

1410.0 
1420.0 
1430.0 
1450.0 


1510.0 
1520.0 
1520.0 
1530.0 
1530.0 
1540.0 
1540.0 
1540.0 
1550.0 
1550.0 

1550.0 
1550.0 
1560.0 
1560.0 
1560.0 
1560.0 
1570.0 
1580.0 
1580.0 
1580.0 


419.0 

5  85.0 

754.0 

922.0 

090.0 

0.00210 
0.00221 
0.00233 
0.0024-. 
0.00255 
0.00265 
0.00276 
0.00286 
0.00297 
0.00303 

0. 00320 
0.00332 
0.00346 
0.00360 
0.00376 
0. 00413 
0.00434 
0.00457 
0.00483 
0.00512 

0.00545 
0.00583 
0.00626 
0.00675 
0.00730 
0.00790 
0.00855 
0.00913 
0.00975 
0.0102 

0.0104 

0.0105 

0.0104 

0. 0102 

0.00982 

0.00942 

0.00853 

0.00767 

0.00690 

0.00624 

0.00563 
0.00521 
0. 00481 
0.00447 
0.00417 
0.00392 
0.00370 
0.00350 
0.00333 
0.00317 

0.00303 
0. 00290 
0.00279 
0.00263 
0.00253 
0.00249 
0.00241 
0.00234 
0.00226 
0.00220 

0.00214 

0.00203 
0.00202 
0.00197 
0.00192 
0.00163 
0.00152 
0.00129 
0.00112 
0. 00100 

0.000651 
0.000437 
0.000390 
0.000326 
0. 000230 


0.0950 
0.0923 
0 .0895 
0.0867 
0.0840 
0  .0812 
0.0785 
0.0759 
0.0732 
0.0707 

0.0682 
0.0657 
0.0633 
0.060  9 
0.0586 
0.0541 
0.0519 
0.0  49  7 
0.0477 
0.0456 


.0400 
.0383 
.0368 
.0353 
.0338 
.0323 
.0307 
.0291 


0.0246 
0.0234 
0.0223 
0.0214 
0  .0200 
0.0190 
0.0133 
0.0179 

0.0175 
0.0173 
0.0172 
0.0171 
0.0170 
0.0170 
0.0170 
0.0171 
0.0171 
0.0172 

0.0173 

0.0173 
0.0174 
0.0176 
0.0177 
0.0178 
0.0179 
0  .0180 
0.0182 
0.0183 

0.0185 

0  .0186 
0.0183 
0.0189 
0.0191 
0.0192 
0.0208 
0.0225 
0.0242 
0.0259 


15 

,6 

13, 

,9 

12, 

,7 

11. 

,6 

10, 

,9 

10 

,0 

9, 

,33 

8, 

.71 

8, 

,13 

7, 

,59 

7, 

,09 

6, 

,62 

6. 

,17 

5, 

,37 

5. 

,00 

4, 

,65 

1.33 

1.34 
1.36 


0 

.00379 

1 

.46694 

0 

.00369 

1 

.46136 

0 

.00361 

1 

.45556 

0 

.00354 

1 

.44956 

0 

.00  34  7 

1 

.44336 

0 

.00  341 

1 

.43700 

0 

.00334 

1 

.43049 

0 

.  0  0  32  7 

1 

.42383 

0 

.00319 

1 

.41703 

0 

.  0  0  31 2 

1 

.41010 

0 

.00304 

1 

.40304 

0 

.00295 

1 

.39584 

0 

.0023  8 

1 

.38850 

0 

.0028  0 

1 

.38101 

0 

.0  0271 

1 

.37336 

0 

.00254 

1 

.35753 

0 

.00246 

1 

.34933 

0 

.00238 

1 

.34091 

0 

.  0  0  22  9 

1 

.33226 

0 

.00221 

1 

.32335 

0 

.  0  0  21  3 

1 

.31417 

0 

.0020  5 

1 

.  3  0  46  7 

0 

.  0  0  19  7 

1 

.29484 

a 

.00190 

1 

.28463 

0 

.00184 

1 

.27402 

a 

.00178 

1 

.26301 

0 

.00173 

1 

.25161 

0 

.00169 

1 

,23991 

0 

.00165 

1 

.22803 

0 

.00163 

1 

.21618 

0 

.00163 

1 

.2046  0 

0 

.00165 

1 

.19350 

0 

.0016  8 

1 

.18305 

0 

.00173 

1 

.17336 

0 

.0013  0 

1 

,16445 

0 

.00138 

1 

.15633 

0 

.00  20  7 

1 

.14228 

0 

.00231 

1 

.13073 

0 

.00  25  7 

1 

.12118 

0 

.0  0284 

1 

.1132  0 

0 

.00313 

1 

.10642 

0 

,00342 

1 

.10  06  0 

0 

.00371 

1 

.09553 

0 

.00401 

1 

.09107 

0 

.00430 

1 

.08711 

0 

,  0  0  46  0 

1 

,08356 

0 

.00489 

1 

.08035 

0 

.00519 

1, 

.07744 

0 

.00549 

1 

.07477 

0 

.00578 

1, 

,07232 

0 

,0060  8 

1 

,07006 

0, 

.00639 

1, 

,06797 

0 

.0  0669 

1 

.06602 

0 

.0070  0 

1, 

.06420 

0 

.0073  0 

1, 

,06250 

0 

.00  761 

1, 

,06090 

a 

.00793 

1, 

.05939 

0 

.  0  0  32  4 

1 

.05797 

0 

.00856 

1, 

,05662 

0 

.00888 

1, 

.05535 

0 

.00920 

1. 

,05414 

0 

.00952 

1 

,05299 

0, 

.00965 

1, 

,05190 

0 

.0102 

1, 

,05085 

0, 

.0105 

1. 

.04986 

0 

,0108 

1, 

,04890 

0 

.0143 

1. 

,04121 

0 

.0181 

1, 

.03576 

0 

.0221 

1, 

,03166 

a, 

.0263 

1, 

,02845 

1.01 

0.9  75 

0.942 
0.915 
0.893 
0.874 
0.858 
0.345 
0.833 
0.823 
0.814 

0.806 
0.799 
0.793 
0.738 
0.783 
0.779 
0.7  75 
0.771 
0.768 
0.7  65 

0.7  62 
0.759 
0.757 
0.755 
0.753 
0.751 
0.737 
0.729 
0.7  24 
0.720 


THO-PHASE    30UM0ARY 


2000    P3IC    isobar 


THERMODYNAMIC    PROPERTIES    OF    NITROGEN 


120. 
125. 

130. 
135. 

1*0. 
US. 
150. 
155. 


170.0 
175.0 
180.0 
185.  0 
190.0 
200.0 
205.0 
210.0 
215.0 
220.0 

225.0 
230.0 
235.0 
21.0.0 
21.5.0 
250.0 
255.0 
260.0 
265.0 
270.0 

275.0 
280.0 
285.0 
290.0 
295.0 
300.0 
310.0 
320.0 
330.0 


35D. 
360. 
370. 
380. 


1.60.0 
1.70.0 
1.80.0 


550. 
560. 
570. 


1500.0 
2000.0 
2500.0 
3000.0 
3500.0 


l/OLUPIE 

I30THER1 

OERIVATIXF 

CU    FT/.  6 

CU    FT-PSIA/ 

0.01837 

2010. 0 

0.01855 

1780.0 

0.01875 

1600.0 

0.01857 

11.1.0.0 

0.01919 

1310.0 

0.0131.3 

1200.0 

0. 01967 

1100.0 

0.01993 

1020.0 

0.02020 

91.3.0 

0.02049 

874.0 

0.02079 

811.0 

0. 02110 

752.0 

0.0211.3 

698.0 

0.02177 

61.8.0 

0.02211. 

601.0 

0.02292 

515.0 

0.02335 

1.76.0 

0.02380 

m.0.0 

.02532 
.02590 
.02651 
.02717 
.02783 
.02861. 
.0291.6 
.03031. 
.03123 
.03231 


0.03580 
0.03703 
0  .0381.5 
0.03983 
0.01.273 
0.01.582 
0.01.891 
0.05201 

0.05509 
0.05313 
0.06113 
0. 06*07 
0.06696 
0.06980 
0.07253 
0.07532 
0. 07801 
0.08067 


0.09091 
0.0931.0 
0. 09585 
0.09823 
0.  1007 
0. 1031 
0.1055 

0. 1078 
0.  1101 
0.1125 
0.111.8 
0.1170 
0.1133 
0.11.11. 
0.1627 
0.  1835 
0.2036 

0.3030 
0.*000 
0.1.961. 
0.5921. 


345.0 
317.0 
291.0 
267.0 
2  44.0 
22%. 0 
205.0 
188.0 


11.8.0 
139.0 
131.0 
125.0 
120.0 
117.0 
113.0 
112.0 
114.0 
116.0 


120.0 
125.0 
130.0 
136.0 
11.1.0 
11.7.0 
153.0 
159.0 
161..  0 
170.0 


182.0 
187.0 
193.0 
198.0 
201.. 0 
209.0 
215.0 
220.0 
225.0 

230.0 
236.0 
21.1.0 
21.6.0 
251.0 
256.0 
301..  0 
350.0 
3  94.0 
1.36.0 

61.0.0 
836.0 
1030.0 
1220.0 

1410. 0 


I SO C HOPE 

INTFRNAL 

ENTHALPY 

DERIVATIVE 

ENFRGY 

PSIA/R 

OTU/LB 

9TJ/L3 

216.0 

-63.46 

-5o.65 

199.0 

-61.23 

-5». 16 

186.0 

-59.00 

-52.06 

174.  0 

-56.77 

-49.75 

163.0 

-54.55 

-47.44 

153.0 

-52.33 

-45.14 

145.0 

-50.13 

-42.34 

136.0 

-47.92 

-40.54 

129.0 

-45.72 

-33.24 

121.0 

-43.53 

-35.34 

115.0 

-41.33 

-33.63 

108.  0 

-39.13 

-31.31 

102.0 

-36.92 

-28.99 

-34.71 
-32.50 


-16.68 

-14.37 

-12.05 
-9.716 
-7.363 
-4.997 
-2.620 
-0.2350 
2.155 
4.545 

6.926 
9.291 
11.63 


57.05 
59.51 
61.92 


68.86 
71.  10 
73.32 


79.80 
81.92 
84.02 

86.11 
88.18 
90.23 
92.28 
94.31 
96.33 
116.1 
135.3 


-2-.. 30 
-13.55 


-7.311 
-4.737 
-2.235 
0.3471 
2.962 
5.603 
8.290 
11.00 
13.74 
lo.51 

19.30 
22.09 
24.39 
27.67 
30.44 
33.17 
33.51 
43.66 
43.58 
5  3.29 

5/. 78 
62.09 
66.22 

70.20 
74.05 
77.78 
81.41 
84.35 
88.40 
91.79 


93.38 
101.6 
104.8 
107.9 
111.0 

114.1 

117.1 
120.1 
123.1 


137. 
140. 
163. 


36 

271.2 

38J 

01 

375.2 

523 

803 

484.8 

663 

668 

598.2 

817 

572 

714.3 

969 

ENTROPY 

9TU/L6-R 

0.5905 
0.6092 
0.6273 
0.6447 
0.6615 
0.6777 
0.5933 
0.7083 
0.7229 
0.7371 

0.7509 
0.7643 
0.7774 
0.7902 
0.8028 
0.8272 
0.8390 
0.8507 
0.3622 
0.3736 

0.6848 
0.8959 
0.9069 
0.9178 
0.9285 
0.9352 
0.9499 
0.96C4 
0.9708 
0.9812 

0.9914 

1.001 

1.011 

1.021 

1.031 

1.040 

1.057 

1.074 


1.116 
1.128 
1.139 
1.150 
1.160 
1.169 
1.178 
1.187 


1.210 
1.21? 
1.224 
1.231 
1.237 
1.244 
1.250 
1.256 
1.261 
1.267 

1.272 
1.278 
1.283 
1.266 
1.293 
1.298 
1.341 
1.377 


1.545 
1.626 
1.691 
1.745 
1.792 


0.2836 
0.  3826 
0.2735 
0.2730 
0.2672 
0.2617 
0.2566 
0.2520 
0.2481 
0.2447 

0.2417 
0.2391 
0.2369 
0.2349 
0.2331 
0.2300 
0.2286 
0.2274 
0.2261 
0.2250 

0.2238 
0.2228 
0.2217 
0.2207 
0.2137 
0.2187 
0.2178 
0.2169 
0.2160 
0.2151 

0.2142 
0. 2133 
0.2124 
0.2115 
0.2105 
0.2094 
0.2072 
0.2049 
0. 2027 
0.2005 

0.1985 
0.1966 
0.1950 
0.1935 
0.1923 
0. 1911 
0. 1902 
0. 1893 
0.1685 
0.1878 

0. 1872 

0.1867 
0. 1862 
0.1858 
0.1854 
0.1850 
0. 1847 
0.1844 
0.  1842 
0.1839 


0.183? 
0. 1835 
0.1634 
0.1832 
0.1831 
0.1829 
0. 1824 
0.1828 
0. 1840 
0.1859 

0.2001 
0. 2135 
0.2231 
0.2298 
0.2345 


CP 

VELOCITY 
OF    SOUND 

-R 

FT/SEC 

0 

.4569 

3  87  3.0 

D-i 

.4604 

3  66  7.0 

0 

.4614 

3500.0 

0 

.4613 

3359.0 

0 

,4608 

3237.0 

0 

.4602 

3128.0 

0 

.4599 

3029.0 

0 

.4599 

2935.0 

0 

,4602 

2  84  7.0 

0 

.4611 

2  76  2  .  0 

0 

.4623 

2631.0 

0 

.4641 

2601.0 

0 

,<<663 

2523.0 

0 

.4689 

24*8.0 

0 

.4718 

2373.0 

0 

.4788 

2229.0 

0 

.4628 

2159.0 

0 

,4872 

2090.0 

0 

.4918 

2023.0 

0 

.1.967 

195  7.0 

0 

.5020 

1692.0 

0 

.5076 

1829.0 

0 

.5135 

1766.0 

0 

.5197 

170  6.0 

0 

.5262 

1646.0 

0 

.5328 

1589.0 

0 

,5393 

1533.0 

0 

.5456 

1480.0 

0 

.5511 

1429.0 

0. 

,5555 

1382.0 

0 

,5584 

1338.0 

0. 

.5595 

1299.0 

0 

.5584 

1264.0 

0. 

,5552 

1233.0 

0. 

,5500 

1207.0 

0. 

,5429 

1185.0 

0, 

,5248 

1152.0 

0 

,5036 

1130.0 

0, 

,4814 

1118.0 

0 

.4599 

1112.0 

0, 

,4398 

1112.0 

0, 

,4216 

1114.0 

0. 

,4054 

1120.0 

0, 

,3912 

1127.0 

0, 

,3786 

1135.0 

0, 

,3676 

1144.0 

0, 

,3580 

1154.0 

0, 

,3495 

1165.0 

0, 

,3421 

1176.0 

0. 

,3354 

1187.0 

0. 

,3295 

1136.0 

0. 

,3242 

1209.0 

0. 

,3195 

1220.0 

0, 

,3152 

1231.0 

0. 

,3114 

1242.0 

0. 

,3079 

1253.0 

0, 

.3047 

1265.0 

0, 

.3018 

1275.0 

0. 

,2991 

1286.0 

0, 

,2966 

1297.0 

0, 

,2944 

1308.0 

0. 

,2923 

1318.0 

0, 

,2904 

1329.0 

0. 

,2686 

1339.0 

0. 

,2869 

134  9.0 

0, 

,2654 

136  0.0 

0, 

,2745 

1456.0 

0. 

,2690 

1544.0 

0, 

,2664 

1625.0 

0. 

,2657 

1639.0 

a. 

2741 

2015.0 

0. 

2857 

2277.0 

D. 

2946 

2509.0 

0, 

3009 

2  72  3.0 

0, 

3054 

2921. S 

TK0-PHA5E    30UN0ASY 


2ooo  psia  isobar 


THEPMOPHYSICAL     PROPERTIES    OF    NITROGEN 


TEMPERATURE     DENSITY 
DEC     R         LJ/CU    rT 


VCOH/OV),.  VlO?/OU>.     -VIDP/JVl. 

V  T 

3TU/L3  PSIA-CU    FT/BTU       PSIA 


{DV/0T1/V  THERMAL  VISCOSITY 

P     CONDUCTIVITY 
1/DEG.    R      BTU/FT-MR-R    LB/FT-JEC 


120 

.0 

51. 

.1.3 

125 

0 

53 

as 

130 

.0 

53 

31 

135 

0 

52 

72 

1<*0 

.0 

52 

11 

its 

0 

51 

-a 

150 

0 

50 

83 

155 

0 

50 

17 

160 

0 

1.9 

*9 

165 

0 

1.8 

80 

170 

D 

1.8 

10 

175 

.0 

1.7 

39 

ISO 

0 

1.6 

66 

135 

0 

1.5 

i3 

190 

0 

1.5 

17 

200 

0 

*3 

63 

205 

0 

1.2 

33 

210 

0 

■.2 

02 

215 

0 

1.1 

19 

220 

0 

1.0 

35 

225 

0 

39 

*9 

230 

0 

3a 

61 

235 

0 

37 

72 

2*0 

0 

36 

ao 

21.5 

0 

35 

87 

250 

0 

31. 

91 

255 

0 

33 

91. 

260 

0 

32 

96 

265 

0 

31 

96 

270 

0 

30 

95 

275 

0 

29 

9* 

280 

0 

28 

93 

285 

0 

27 

9i» 

290 

0 

26 

96 

295 

0 

26 

01 

300 

0 

25 

09 

310 

0 

23 

37 

320 

0 

21 

82 

330 

0 

20 

1.5 

31.0 

0 

19 

23 

350 

0 

18 

15 

360 

0 

17 

20 

370 

0 

16 

36 

360 

0 

15 

61 

390 

0 

11. 

93 

1.00 

0 

1". 

33 

410 

0 

13 

7B 

*20 

0 

13 

28 

1.30 

0 

12 

51' 

1.1.0 

0 

12 

1.0 

1.50 

0 

12 

01 

1.60 

0 

11 

65 

1.70 

0 

11 

31 

1.60 

0 

11 

10 

1.90 

0 

10 

71 

500 

0 

10 

1.3 

510 

0 

10 

17 

520 

0 

9 

-.'3  0 

530 

0 

9 

700 

51.0 

0 

9 

1.82 

550 

0 

9 

276 

560 

0 

9 

079 

570 

0 

8 

392 

580 

0 

8 

711. 

550 

0 

8 

5** 

600 

0 

8 

381 

700 

0 

7 

072 

800 

0 

6 

1*6 

900 

0 

5 

1.51 

1000 

0 

k 

906 

1500 

0 

3 

301 

2000 

0 

2 

533 

2500 

0 

2 

015 

3000 

0 

1 

683 

3500 

0 

1 

1.53 

232.0 
222.0 
211.0 
202.0 
193.0 
185.0 
179.0 
173.0 
167.0 
162.0 

157.0 
153.0 
11.9.0 
1**.0 
HO.O 
133.0 
129.0 
125.0 
121.0 
118.0 

ll*.0 
110.0 
107.0 
103.0 
100.0 
96.7 


75.8 
75.0 


106.0 
109.0 
112.0 
115.0 
116.0 
121.0 
12*. 0 
127.0 
130.0 
133.0 

136.0 
139.0 
11.1.0 
1**.0 
11.7.0 
150.0 
179.0 
209.0 
238.0 
267.0 

1.25.0 
592.0 
761.0 
925.0 

1100.0 


8.66 
8.09 


109000.0 
96000.0 
85100.0 
76000.0 
631*00.0 
61800.0 
5t>10  3.0 
51100.0 
1.6700.0 
1.2700.0 

39000.0 
35700.0 
32600.0 
29700.0 
27100.0 
22500.0 
201.00.0 
13500.0 
16700.0 
15100.0 

1360  0.0 
12200.0 
11000.0 
9810.0 
3760.0 
7810.0 
695  0.0 
6190.0 
5520.0 


..020.0 
366  0.0 
3370.0 
3130.0 
2930.0 
26*0.0 
21.5  0.0 
2320.0 
221.0.0 

2180.0 
2150.0 
2130.0 
2120.0 
2110.0 
2110.0 
2100.0 
'110.0 
2110.0 
2110.0 

2110.0 
2120.0 
2120.0 
2120.0 
2120.0 
2130.0 
2130.0 
2130.0 
2130.0 


211.0.0 
211.0.0 
2150.0 
2150.0 
2150.0 
211.0.0 


2110. 
2090. 
2070. 
2060. 
2050. 


0.00197 
0.00208 
0.00213 
0.00229 
0.00239 
0.0021.3 
0.00257 
0.00267 
0.00276 
0.00285 

0.00291. 
0.0030*. 
0.0031-. 
0.00325 
0.30336 
0.00361 
0.00375 
0.00393 


.001.53 
.001.80 
.00502 

. 00526 


0.0963 
0.0937 
0.0910 
0.0681. 
0  .0857 
0.0331 
0.0305 
0.0779 
0.075". 
0.0729 

0.0705 
0.0681 
0.0658 
0.0635 
0.0613 
0.0570 
0.051.9 
0.0529 
0.0510 
0.0>.91 


0 

00551 

0 

.0391 

,1 

.00577 

0 

.0378 

0 

0  0603 

0 

.0361. 

0 

0062i 

0 

.0352 

0 

00653 

0 

.0339 

0 

30675 

0 

.0326 

0 

00693 

0 

0313 

0 

00707 

0 

.0301 

0 

00715 

0 

.0283 

0 

00713 

0 

0277 

0 

00717 

0 

.0267 

0 

00700 

0 

021.9 

3 

00670 

0 

.0235 

0 

00631. 

0 

.0221. 

0 

00595 

0 

.0215 

0 

00556 

0 

0209 

0 

00520 

0 

.020* 

0 

001.86 

0 

0200 

0 

001.55 

0 

0197 

0 

001.27 

0 

.0195 

0 

001.03 

0 

0193 

0 

00380 

0 

0192 

0 

00360 

0 

0191 

J 

0031.2 

0 

.0190 

3 

00326 

0 

0190 

0 

00312 

0 

.0190 

0 

00293 

0 

0190 

0 

00286 

0 

.0190 

0 

00275 

0 

0191 

0 

00265 

0 

0191 

0 

00255 

0 

0192 

0 

002*6 

0 

0193 

a 

00238 

0 

.0191. 

3 

00231 

0 

.0195 

0 

0022H 

0 

0196 

0 

00217 

0 

0197 

0 

00211 

0 

.0198 

D 

00205 

0 

0199 

0 

00200 

0 

0200 

0 

00195 

0 

0201 

0 

00190 

0 

0203 

3 

00153 

0 

0217 

0 

00129 

a 

.0232 

0 

00112 

0 

021*8 

0 

000993 

0 

0265 

0 
0 

00061.5 
000*83 

0 
0 
0 

000387 
00032* 
000278 

THERMAL 

OIELECTRIC 

PRANOTL 

DIFFUSIVITY 

CONSTANT 

NUMBER 

SO    FT/HR 

0.00387 

l.*6939 

3.79 

0.00378 

l.*6*13 

3.39 

0.00370 

l.*5865 

3.05 

0.00353 

l.*5298 

2.78 

0  .  0  0  35  7 

l.**712 

2.60 

0  .  0  0  35  1 

l.**lll 

2.*7 

0.0031.'. 

l.*3*96 

2.37 

0.00338 

l.*2867 

2.26 

0.00331 

l.*2227 

2.16 

0 . 0  0  32  * 

l.*1577 

2.10 

0.00317 

l.*0916 

2.0* 

0.00310 

l.*02*5 

1.99 

0.00302 

1.3956* 

1.9* 

0  .  0  0  29  5 

1.38872 

1.89 

0  .  0  0  28  7 

1.38170 

1.85 

0.00273 

1.36733 

1.77 

0.00266 

1.3599  3 

1.7* 

0  .  0  0  25  9 

1.3525  0 

1.71 

0.00252 

1.3**90 

1.68 

0.0  0  21.5 

1.33718 

1.65 

0.00238 

1.32932 

1.62 

0.00232 

1.3213* 

1.59 

0.00226 

1.31321 

1.57 

0.00220 

1.30*95 

1.5* 

0.00215 

1.2965* 

1.51 

0.00210 

1.23801 

l.*8 

0.00206 

1.27935 

l.*5 

0.00203 

1.27058 

l.*2 

0.00200 

1.2617* 

1.39 

0.00197 

1.25285 

1.36 

0.00195 

1.2*398 

1.3* 

0.00193 

1.23518 

1.31 

0.00193 

1.22652 

1.28 

0.00193 

1.21807 

1.26 

0.00191. 

1.20988 

1.23 

0. 00196 

1.20201 

1.21 

0.0O203 

1.18  735 

1.16 

0.0  0  211. 

1.17*2* 

1.12 

0.00227 

1.16266 

1.07 

0.0  0  21.1. 

1.152*8 

1.03 

0.00262 

1.1*355 

1.00 

0  .  0  0  28 1 

1.13570 

0.9  65 

0.00301 

1.12376 

0.938 

0.00323 

1.12260 

0.91* 

0.  003*1. 

1.11711 

0.8  9* 

0.00366 

1.11217 

0.8  76 

0.00389 

1.10  770 

0.8  61 

0.00*11 

1.10  365 

0.8*8 

0.00*3* 

1.09995 

0.836 

0.00*57 

1.0  965  6 

0.826 

0.00*30 

1.093*3 

0.817 

0.00503 

1.0905* 

0.309 

0.00527 

1.08785 

0.802 

0.00550 

1.08535 

0.796 

0.0057* 

1.08302 

0.791 

0.00598 

1.03033 

0.785 

0.00622 

1.07877 

0.781 

0.006*7 

1.0768* 

0.7  77 

0.00671 

1.07501 

0.773 

0  .  0  0  69  6 

1.07328 

0.7  69 

0.00720 

1.0716* 

0.7  66 

0.007*5 

1.07009 

0.763 

0.00771 

1.06361 

D.761 

0.00796 

1.06720 

0.758 

0.00822 

1.06586 

0.7  56 

0.008*7 

1.06*56 

0.75* 

0.0112 

1.05*29 

0.738 

0.01*0 

1.0*707 

0.729 

0.0171 

1.0*167 

0.72* 

0.0203 

1.037** 

0.720 

THO-P1A3E    30UNDARY 


30O0     PSIA     ISOBAR 


THERMODYNAMIC     PROPERTIES    OF    NITROGEN 


TEMPERATURE        VOLUME 


125.0 
130.0 
135.0 
1 1.0.0 
11.5.0 
150.0 
155.0 
160.0 
lb5.0 
170.0 

175.0 
180.0 
165.0 
190.0 
200.0 
205.0 
210.0 
215.0 
220.0 
225.0 

230.0 
235.0 
2<.0.0 
21.5.0 
250.0 
255.0 
260.0 
265.0 
270.0 
275.0 

260.0 
265.0 
290.0 
295.0 
300.0 
310.0 
320.0 
330.0 
31.0.0 
350.0 

360.0 
370.0 
390. 0 
390.0 
1.00.0 
1.10.0 
1.20.0 
1.30.0 
1.1.0.0 
1.50.0 

1.60.0 
1.70.0 
1.80.0 
490.0 
500.0 
510.0 
520.0 
530.0 
51.0.0 
550.0 

560.0 
570.0 
560.0 
590.0 
600.0 
700.0 
600.0 
900. 0 
1000.0 
1500.0 

2000.0 
2500.0 
3000.0 
3500.0 


CU    FT/. 3 

0.01633 
0. 01855 
0.01671. 
0.01693 
0.01911. 
0.01935 
0.01953 
0.01981 
0. 02006 
0.02031 

0.02053 
0.02065 
0.02111. 
0  .0211.1* 
0.02207 
0.0221.0 
0.02275 
0.02311 
0.0231.3 
0.02383 

0.021.23 
0.021.72 
0.02516 
0.02563 
0.02611 
0.02661 
0.02711. 
0.02769 
0.02326 
0.02885 

0.  0291.7 
0  .03011 
0.03077 
0.0311.5 
0.03217 
0.03366 
0.0352? 
0.03686 
0.03655 
0.01.023 

0.  01.201. 
0.01.362 
0.01.562 
0.01.71.2 
0.01.922 
0.05101 
0.05260 
0.0545? 
0.05631. 
0.05303 

0.05982 
0.06151. 
0.06325 
0.0649. 
0.06662 
0.06823 
0.06393 
0. 07157 
0.07320 
0.071.61 

0. 0761.2 
0.07301 
0.07953 
0. 08116 
0.08273 
0.09791 
0.1125 
0.1266 
0.  11.05 
0.2071. 

0.2724 
0.3366 
0.1.009 


ISOTHERM 

DERIVATIVE 

CU    FT-PSIA/L6 

1960.0 
1770.0 
1610.0 
11.60.0 
1360.0 
1270.0 
1180.0 
1100.0 
1030.0 
969.0 

911.0 
857.0 
806.0 
759.0 
671..  0 
635.0 
599.0 
561,. 0 
532.0 
502.0 


1.1.7.0 
1.22.0 
399.0 
377.0 
357.0 
338.0 
321.0 
305.0 
290.0 

276.0 
261..  0 
253.0 
21.3.0 
231.. 0 
219.0 
208.0 
200.0 
194.0 
191.0 

189.0 
169.0 
190.0 
192.0 
194.0 
197.0 
201.0 
205.0 
209.0 
213.0 

218.0 
222.0 
227.0 
232.0 
237.0 
21.2.0 
246.0 
251.0 
256.0 
261.0 


266.0 
271.0 

276.0 


675.0 

873.0 

1070.0 
1260.0 
11.50.0 


ISOCHORE 

DERIVATIVE 

PSIA/R 


135.  0 
126.0 

122.0 

116.  0 
111.0 

105.0 
100.0 


90.7 
66.3 


INTERNAL 
ENERGY 
BTU/LB 

-61.98 
-59.83 
-57.66 
-55.54 
-53.41 
-51.29 
-49.18 
-47.07 
-44.97 
-42.68 

-40.79 
-38.70 
-36.62 
-34.53 
-30.36 
-28.27 
-26.19 
-24.10 
-22.01 
-19.93 

-17. «. 

-15.76 

-13. 6B 

-11.60 
-9.533 
-7.463 
-5.399 


2.772 
4.766 
6.734 
8.7  65 
10.73 
14.59 
16.35 
22.00 
25.54 
28.97 


36.57 
41.57 
44.47 
47.29 
50.04 
52.72 
55.33 
57.69 

60.40 
62.85 
65.27 
67.65 
69.99 
72.30 
74.59 
76.84 
79.07 
81.28 


S3. 


92.04 
112.6 
132.4 
151.9 
171.3 
270.0 

374.6 


ENTHALPY 

BTU/LB 

-51.73 
-43.52 
-47.27 


-36.07 
-33.33 

-31.60 


-2-.. 97 
-22.62 
-18.10 
-15.83 
-13.55 
-11.26 
-3.975 


-4.357 
-2.037 
0.2912 
2.628 
4.971 
7.321 
3.677 
12.04 


26.24 
23.60 
33.29 
37.92 
42.48 
46.96 
51.  It 


55.63 
53.82 
63.91 
67.91 
71.81 
75.63 
79.37 


93.63 
97.04 

100.4 


125. 
123. 
132. 


222.3 
243.3 
385.3 


671.5 
820.7 
972.5 


ENTROPY 

3TU/LB-R 

0.6026 
0.620? 
0.6372 
0.6536 
0.6693 


0.6992 
0.7134 
0.7271 
0.7405 


0.7535 
0.7661 
0.7764 
0.7904 
0.8136 
0.9249 
0.8358 
0.8466 
0.6571 
0.8675 

0.8776 
0.8876 
0.8974 
0.3071 
0.9165 
0.9258 
0.9350 


0.34 


0.9701 

0.9784 

0.9867 

0.9948 

1.D03 

1.016 

1.033 

1.047 

1.060 

1.073 

1.085 
1.096 
1.107 
1.116 
1.128 
1.137 
1.146 
1.155 
1.163 
1.171 

1.178 
1.186 
1.193 
1.200 
1.206 
1.213 
1.219 
1.225 
1.231 
1.237 

1.242 
1.249 
1.253 
1.258 
1.263 
1.308 
1.345 
1.377 
1.406 
1.516 

1.597 
1.662 
1.716 

1.763 


0.2968 
0.2913 
0.2645 
0.2776 
O.?710 
0. 2650 
0.2596 
0.2549 
0.2509 
0.2473 

0.2442 
0.2415 
0.2391 
0.2370 
0. ?333 
0.2316 
0.2301 
0.2286 
0.2?73 
0.2259 

0.2246 
0.2234 
0.2221 
0.2209 
0.2197 
0.2186 
0. 2174 
0.  2163 
0.2152 
0.2142 

0.?131 

0.2121 
0.2111 
0.2101 
0.2092 
0.2073 
0.2055 
0.2038 
0.2022 
0.2006 

0.1992 
0.1978 
0.1966 
0.1954 
0.  1943 
0.1933 
0. 1924 
0.1916 
0. 1909 
0. 1902 

0. 1896 
0.1690 
0. 1885 
0.1891 
0. 1876 
0.1872 
0.1869 
0.1966 
0.1363 
0.1860 


.1957 
.  1955 
.1953 
.1851 

.1849 


0.  1852 
0.1870 
0.2007 

0.2139 
0.2235 

0.2301 


CP 

VELOCITY 
OF    SOUNO 

-R 

FT/SEC 

0 

.4501 

3713.0 

0. 

.4506 

3562.0 

0, 

.4500 

3436.0 

0! 

.4492 

3329.0 

0, 

.1.494 

3233.0 

0 

,4477 

3147.0 

0, 

.4472 

3067.0 

0, 

,4470 

2991.0 

0. 

.4470 

2919.0 

0, 

.4473 

2  84  9.0 

0. 

.4479 

2781.0 

0, 

,4486 

2715.0 

0 

.4496 

2650.0 

0. 

,4508 

2587.0 

0. 

.4536 

2  46  4.0 

0. 

.4551 

2405.0 

0. 

,4567 

2346.0 

0 

.4584 

2230.0 

0. 

.4601 

2234.0 

0. 

.4617 

2180.0 

0 

.4634 

2129.0 

0 

.4650 

2077.0 

0 

,4665 

2027.0 

0. 

.4630 

197  9.0 

0 

.4694 

1932.0 

0, 

,4706 

1897.0 

0 

.4718 

1 84  4  .  0 

a. 

.4727 

1802.3 

0 

.4734 

176  2.0 

0 

,4739 

172  4.0 

0 

.4740 

1687.0 

0. 

.4738 

1652.0 

0, 

.4732 

1620.0 

0 

,4721 

1589.0 

0 

.4706 

1561.0 

0. 

.4662 

1510.0 

0 

.4600 

1467.0 

0 

,4522 

1432.0 

0 

,4434 

140  4.0 

0 

.4338 

1 39  2  .  0 

0. 

.4239 

1366.0 

0. 

,4140 

1354.0 

0, 

,4043 

1345.0 

0. 

,3950 

134  0.0 

0. 

,3661 

1337.0 

0 

,3778 

1336.0 

0 

,3700 

1337.0 

0, 

,3628 

133  9.0 

0 

,3561 

134  3.0 

0. 

.3499 

134  7.0 

0. 

,3442 

1353.0 

Oi 

,3389 

1359.0 

0 

,3341 

1365.0 

0. 

.3296 

137  2.0 

0, 

,3255 

1379.0 

0. 

,3217 

1387.0 

0, 

,3182 

139  4.0 

0. 

,3149 

1402.0 

0, 

,3119 

1410.0 

0 

,3091 

1419.0 

0. 

,3065 

1427.0 

0, 

,3041 

1435.0 

0, 

,3018 

144  4.0 

0. 

,2997 

145  2.0 

0. 

,2977 

1461.0 

0, 

,2835 

154  5.0 

0, 

,2758 

1625.0 

0. 

,2718 

170  1.0 

0. 

,2700 

1771.0 

0, 

,2760 

2074.0 

0, 

,2867 

2  32  8.0 

0, 

,2952 

2555.0 

0. 

,3013 

2764.0 

0. 

3056 

2959.0 

THO-PHASE    30UNOARY 


THERMOPHYSICAL     PROPERTIES    OF    NITROGEN 


3000    Pali     ISOBAR 


TEMPERATURE    DENSITY 
DEG.     «         LB/CU    FT 


VtOH/OV)  V(OP/OU)        -\MOP/DV) 

P  V  T 

BTU/LB         PSIA-CU    FT/BTU       PSIA 


(OV/DT)/J  THERMAL  VISCOSITY  THERMAL  OIELECTRIC 

P     CONDUCTIVITY  DIFFUSIVITY       CONSTANT 

1/DEG.    R       5TU/FT-HS-R    LE/FT-SEC  SO    FT/HS 


125.0 

51..  1.2 

2..5.0 

12.1 

107000.0 

0 

0018» 

0.0964 

22.1 

0  .  0  0  39  3 

1.46927 

3.72 

130.0 

53.91 

233.0 

11.8 

95400.0 

0 

00193 

0.0939 

19.3 

0  .  0  0  38  7 

1.46436 

3.33 

135.0 

53.37 

222.0 

11.5 

86000.0 

0 

00203 

0.0915 

16.9 

0.00331 

1.45926 

3.0  0 

11.0.0 

52.82 

212.0 

11.3 

78100.0 

0 

00212 

0.0890 

15.1 

0.00375 

1.45399 

2.75 

1 1.5.0 

52.26 

201.. 0 

11.1 

71300.0 

0 

00220 

0.0866 

13.7 

0.00  369 

1.44856 

2.56 

150.0 

51.67 

156.0 

10.9 

65400.0 

0 

00228 

0  .0841 

12.7 

0.00364 

1.44300 

2.43 

155.0 

51.08 

190.0 

10.7 

60200.0 

0 

00235 

0.0617 

11.9 

0  .  0  0  15  8 

1.43733 

2.34 

160.0 

50.1.7 

181.. 0 

10.5 

55600.0 

0 

00243 

0.O79  3 

11.  1 

0.00352 

1.43156 

2.25 

165.0 

1.9.86 

179.0 

10.3 

51500.0 

0 

00249 

0.0770 

10.2 

0.00345 

1.42571 

2.13 

170.0 

1.5.23 

175.0 

10.0 

47700.0 

0 

00256 

0.0747 

9.62 

0.00539 

1.41978 

2.07 

175.0 

1.8.60 

171.0 

9.79 

44300.0 

0 

00263 

0.0724 

9.06 

0.00333 

1.41379 

2.02 

160.0 

1.7.95 

167.0 

9.55 

41100.0 

0 

00269 

0.0702 

8.54 

0.00326 

1.40774 

1.96 

185.0 

1.7.30 

163.0 

9.31 

38100.0 

0 

00276 

0.0681 

8.06 

0.00320 

1.40164 

1.92 

190.0 

1.6.65 

159.0 

9.06 

35400.0 

0 

00283 

0.0660 

7.60 

0.00314 

1.39548 

1.87 

200.0 

1.5.31 

153.0 

8.53 

30500.0 

0 

00297 

0.O620 

6.78 

0.00302 

1.38303 

1.79 

205.0 

.44.64 

11.9.0 

6.35 

28400.0 

0 

0030-. 

0.0601 

6.41 

0.00296 

1.37673 

1.75 

210.0 

1.3.96 

11.6.0 

8.12 

26300.0 

0 

00312 

0.0582 

6.06 

0  .  0  0  29  0 

1.37039 

1.71 

215.0 

1.3.27 

11.3.0 

7.89 

24400 .0 

0 

00320 

0.0564 

5.73 

0  .  0  0  28  5 

1.36401 

1.67 

220.0 

1.2.57 

11.0.0 

7.67 

22700.0 

0 

00323 

0.0547 

5.42 

0.00279 

1.35760 

1.64 

225.0 

1.1.87 

138.0 

7.1.6 

21000.0 

0 

00336 

0.0530 

5.13 

0.00274 

1.35114 

1.61 

230.0 

1.1.17 

135.0 

7.25 

19500.0 

0 

00344 

0.0513 

4.85 

0.00269 

1.34466 

1.58 

235.0 

1.0.1.6 

132.0 

7.05 

18100.0 

0 

00352 

0.0493 

4.60 

0.00265 

1.33815 

1.55 

2<.0.0 

39.71. 

129.0 

6.86 

16800.0 

0 

00361 

0.0482 

4.  36 

0  .  0  0  26  0 

1.33162 

1.52 

2-.5.0 

39.02 

127.0 

6.67 

15600.0 

0 

00369 

0.0468 

4.13 

0.00256 

1.32507 

1.49 

250.0 

38.30 

12"..  0 

6.1.9 

14500.0 

0 

00378 

0.045* 

3.92 

0.00252 

1.31851 

1.46 

255.0 

37.57 

122.0 

6.32 

13400.0 

0 

0  0  387 

0.0440 

3.72 

0.0  0  249 

1.31194 

1.43 

260.0 

36.85 

119.0 

6.15 

12500.0 

0 

00395 

0.O427 

3.53 

0.00246 

1.30537 

1.40 

265.0 

36.12 

117.0 

5.98 

11600.0 

0 

00404 

0.0415 

3.35 

0.00243 

1.29881 

1.37 

270.0 

35.39 

115.0 

5.63 

loeoo.o 

0 

00412 

0.0403 

3.18 

0.00241 

1.29227 

1.35 

2  75.0 

31..  66 

113.0 

5.68 

10000.0 

0 

00419 

0  .0392 

3.  03 

0.00239 

1.28576 

1.32 

280.0 

33.91. 

111.0 

5.53 

9370.0 

0 

00427 

0.0381 

2.83 

0.00237 

1.27928 

1.29 

265.0 

33.21 

109.0 

5.39 

8760.0 

0 

O0434 

0.0371 

2.75 

0.00236 

1.27236 

1.26 

290.0 

32.50 

108.0 

5.26 

8210.0 

0 

00440 

0.0  36  0 

2.62 

0.00234 

1.26650 

1.24 

295.0 

31.79 

106.0 

5.13 

7710.0 

0 

00445 

0.0351 

2.51 

0.00234 

1.26022 

1.22 

300.0 

31.08 

105.0 

5.01 

726  0.0 

0 

00449 

0.0  341 

2.40 

0.  0  0  233 

1.25403 

1.19 

310.0 

29.71 

103.0 

4.79 

6500.0 

0 

00454 

0.0323 

2.21 

0.00233 

1.24199 

1.15 

320.0 

28.39 

101.0 

4.59 

5890.0 

0 

00455 

O.O303 

2.05 

0.00236 

1.23047 

1.11 

330.0 

27.13 

100.0 

4. 1.2 

5410.0 

0 

00451 

0.0294 

1.92 

0.00239 

1.21956 

1.07 

3  ".0.0 

25.91. 

100.0 

4. 26 

5030.0 

0 

00444 

0.0282 

1.82 

0.00245 

1.20931 

1.0  3 

350.0 

24.93 

10O.O 

4.13 

4740.0 

0 

00434 

0.0272 

1.74 

0.00252 

1.19974 

1.00 

360.0 

23.79 

100.0 

4.01 

4500.0 

0 

00422 

0.0263 

1.67 

0.00261 

1.19086 

0.963 

370.0 

22.82 

101.0 

3.  JO 

4310.0 

0 

00403 

0.0256 

1.62 

0.00271 

1.18265 

0.942 

380.0 

21.92 

103.0 

3.81 

4160.0 

0 

00394 

0  .0250 

1.58 

0.00232 

1.17506 

0.919 

390.0 

21.09 

101.. 0 

3.72 

4040.0 

0 

00380 

0.0244 

1.55 

0.00293 

1.16805 

0.3  99 

1.00.0 

20.32 

106.0 

3.65 

395  0.0 

0 

00365 

0.0240 

1.52 

0  .  0  0  30  6 

1.16159 

0.381 

".10.0 

19.60 

108.0 

3.58 

38  7  0.0 

0 

00351 

0.0236 

1.50 

0 . 0  0  31 9 

1.15561 

0.866 

1.20.0 

18.91. 

110.0 

3.52 

3800.0 

0 

00337 

0.0233 

1.49 

0.00533 

1.15009 

0.352 

1(30.0 

18.32 

112.0 

3.46 

3750.0 

0 

00324 

0.0230 

1.46 

0.00347 

1.14498 

0.840 

<.  1.0.0 

17.75 

111.  .  0 

3.41 

3700.0 

0 

00312 

0.0223 

1.48 

0.00361 

1.14023 

0.830 

".50.0 

17.22 

117.0 

3.36 

367  0.0 

0 

00300 

0.0226 

1.47 

0.00376 

1.13582 

0.821 

1.60.0 

16.72 

119.0 

3.31 

364  0.0 

0 

00283 

0.0225 

1.47 

0 . 0  0  33  1 

1.13171 

0.812 

1.70.0 

16.25 

122.0 

3.27 

3610.0 

0 

00273 

0.0224 

1.43 

0.00406 

1.12787 

0.805 

1.80.0 

15.81 

121..  0 

3.23 

3590.0 

0 

00269 

0.0223 

1.43 

0.00422 

1.12427 

0.798 

1.90.0 

15.1.0 

127.0 

3.20 

357  0.0 

0 

00253 

0.0222 

1.43 

0.00438 

1.12090 

0.792 

500.0 

15.01 

130.0 

3.16 

3550.0 

0 

00251 

0.0222 

1.49 

0.00454 

1.11774 

0.787 

510.0 

14.65 

132.0 

3.13 

3540.0 

0 

00243 

0.0222 

1.50 

0.00470 

1.11476 

0.7  82 

520.0 

11..  30 

135.0 

3.10 

352  0.0 

0 

00235 

0.0221 

1.50 

0.00487 

1.1119  4 

0.777 

530.0 

13.97 

138.0 

3.07 

3510.0 

0 

00223 

0.0221 

1.51 

0.0  0  50  3 

1.10929 

0.773 

51.0.0 

13.66 

11.1.0 

3.05 

3500.0 

0 

00221 

0.0222 

1.52 

0.00520 

1.10677 

0.770 

550.0 

13.37 

11.1.  .0 

3.02 

3490.0 

0 

00215 

0.0222 

1.53 

0.00537 

1.10  438 

0.7  66 

560.0 

13.09 

11.7.0 

3.00 

348  0.0 

0 

00203 

0.0222 

1.54 

D. 00554 

1.10212 

0.763 

570.0 

12.82 

11.9.0 

2.98 

3480.0 

0 

00203 

0.0223 

1.55 

0.00571 

1.09996 

0.760 

580.0 

12.56 

152.0 

2.95 

3470.0 

0 

00193 

0.0223 

1.56 

0.00589 

1.09791 

0.758 

590.0 

12.32 

155.0 

2.93 

3460.0 

0 

00193 

0.0224 

1.57 

0.00606 

1.0  959  5 

0.7  55 

600.0 

12.09 

156.0 

2.91 

3460.0 

0 

00188 

0  .0224 

1.53 

0  .  0  0  62  4 

1.09408 

0.753 

700.0 

10.21 

187.0 

2.75 

3410.0 

0 

00152 

0.0234 

1.63 

0.00308 

1.07909 

0.737 

800.0 

6.890 

216.0 

2.63 

3380.0 

0 

00127 

0.0246 

1.81 

0.0101 

1.06859 

0.728 

900.0 

7.896 

21.6.0 

2.54 

3360.0 

0 

00110 

0.0261 

1.92 

0.0121 

1.06076 

0.722 

1000.0 

7.118 

275.0 

2.45 

3340.0 

0 

000978 

0.0276 

2.04 

0.0143 

1.05465 

0.719 

1500.0 

4.822 

1.36.0 

2.13 

3260.0 

0 

000633 

2000.0 

3.670 

601..  0 

1.94 

3200.0 

0 

000474 

2500.0 

2.969 

775.0 

1.82 

3170.0 

0 

000331 

3000.0 

2.1.91. 

944.0 

1.75 

3140.0 

0 

000319 

3500.0 

2.151 

1110.0 

1.70 

3120.0 

0 

000275 

TWO-PHASE    BOUNDARY 


THERMODYNAMIC     PROPERTIES    OF    NITROGEN 


1.000    P3IA 

ISOBAR 

EMPERATURE 

VOLUME 

ISOTHERM 
DERIVATIVE 

ISOCHORE 
DERIVATIVE 

INTERNAL 
ENERGY 

ENTHALPY 

ENTROPY 

CV 

CP 

VELOCITY 
OF    SOUND 

OEG.    R 

CU    FT/*B 

GU    FT-PSIA/LB 

PSIA7R 

BTU/LB 

BTU/LB 

3TU/LB-R 

BTU    - 

'    LB   -R 

FT/SEC 

125.0 

0.01821 

2140.0 

192.0 

-62.61 

-49.12 

0.5967 

0.3084 

0.4410 

3766.0 

130.0 

0.01837 

1940.0 

183.0 

-60.52 

-46.92 

0.6140 

0. 3015 

0.4409 

3630.0 

135.0 

0. 01853 

1780.0 

174.0 

-58.44 

-44.71 

0.6306 

0.2936 

0.4400 

3  516.0 

11.0.0 

0.01870 

1640.0 

167.0 

-56.37 

-42.52 

0.6466 

0.2857 

0.4391 

3419.0 

US.l 

0.01889 

1520.0 

160.0 

-54.31 

-40.32 

0.6620 

0.2782 

0.4362 

3334.0 

150.0 

0.0190S 

1420.0 

153.0 

-52.27 

-38.14 

0.6768 

0.2715 

0.4374 

3258.0 

155.0 

0.01928 

1330.0 

146.0 

-50.23 

-35.95 

0.6912 

0.2655 

0.43E9 

3196.0 

160.0 

0.0191(8 

1250.0 

140.0 

-48.20 

-33.77 

0.7050 

0.2602 

0.4365 

3122.0 

165.0 

0.01970 

1180.0 

134.0 

-46.18 

-31.58 

0.7165 

0.2557 

0.4363 

3059.0 

170.0 

0.01992 

1120.0 

129.0 

-44.16 

-29.40 

0.7315 

0.2517 

0.4362 

2998.0 

175.0 

0.02016 

1060.0 

123.0 

-42.15 

-27.22 

0.7441 

0.2482 

0.4362 

2939.0 

180.0 

0.02040 

1010.0 

116.0 

-40.15 

-25.04 

0.7564 

0.2452 

0.4364 

2881.0 

165.0 

0. 02064 

956.0 

113.0 

-38.15 

-22.36 

0.7684 

0.2425 

0.4367 

2  82  4.D 

190.0 

0.02090 

909.0 

108.0 

-36.15 

-20.67 

0.7800 

0.24  0  2 

0.4371 

2768.0 

200.0 

0.0211(3 

823.0 

98.8 

-32.17 

-16.30 

0.8025 

0.2361 

0.4381 

2660.0 

205.0 

0.02171 

783.0 

94.6 

-30.19 

-14.11 

0.8133 

0.2343 

0.4386 

2607.0 

210.0 

0.02200 

746.0 

90.5 

-28.21 

-11 .91 

0.9239 

0.2326 

0.4391 

2555.0 

215.0 

0.02230 

712.0 

86.6 

-26.23 

-H.724 

0.8342 

0.2310 

0.4397 

2  50  5.0 

220.0 

0.02261 

679.0 

82.8 

-24.26 

-7.524 

0.8443 

0.2295 

0.4402 

2455.0 

225.0 

0.02293 

648.0 

79.3 

-22.29 

-5.322 

0.9542 

0.2261 

0. 4406 

2407.0 

230.0 

0.02325 

618.0 

75.9 

-20.33 

■■    -3.118 

0.9639 

0.2267 

0.4410 

2361.0 

235.0 

0.02359 

591.0 

72.6 

-18.38 

,      -0.9134 

0.9734 

0.2254 

0.4413 

2315.0 

21.0.0 

0.02394 

565.0 

69.5 

-16.43 

1.294 

0.8827 

0.2241 

0.4415 

2271.0 

21.5.0 

0.02429 

541.0 

66.5 

-14.48 

3.502 

0.9918 

0.2229 

0.4417 

2228.0 

250.0 

0.02466 

518.0 

63.6 

-12.55 

5.710 

0.9007 

0.2216 

0.4417 

2187.0 

255.0 

0. 02504 

496.0 

60.9 

-10.62 

7.918 

0.9095 

0.2204 

0.4416 

2146.0 

260.0 

0.02543 

476.0 

58.3 

-8.710 

10.13 

0.9180 

0.2193 

0.4415 

2108.0 

265.0 

0.02583 

457.0 

55.8 

-6.801 

12.33 

0.9264 

0.2181 

0.4412 

2070.0 

270.0 

0.02625 

440.0 

53.4 

-4.902 

14.54 

0.9347 

0.2170 

0.4407 

2034.0 

275.0 

0.02667 

423.0 

51.2 

-3.014 

16.74 

0.9429 

0.2159 

0.4402 

1999.0 

280.0 

0.02711 

408.0 

49.0 

-1.137 

13.94 

0.9507 

0.2148 

0.4395 

1966.0 

285.0 

0.02755 

393.0 

47.0 

0.7260 

21.14 

0.9585 

0.2138 

0.4387 

1934.0 

290.0 

0.02801 

360.0 

45.0 

2.577 

23.33 

0.9661 

0.2127 

0.4378 

1903.0 

295.0 

0.02849 

368.0 

43.2 

4.414 

25.51 

0.9736 

0.2117 

0.4366 

1874.0 

300.0 

0.02897 

356.0 

41.4 

6.237 

27.69 

0.9809 

0.2108 

0.4354 

1846.0 

310.0 

0.02996 

336.0 

36.2 

9.837 

32.03 

0.995 

0.2089 

0.4323 

1795.0 

320.0 

0.03100 

319.0 

35.2 

13.37 

36.34 

1.009 

0.2071 

0.42  86 

1749.0 

330.0 

0.03209 

305.0 

32.6 

16.84 

40.60 

1.022 

0.2055 

0.4243 

1708.0 

31.0.0 

0.03320 

293.0 

30.2 

20.23 

44.82 

1.035 

0.2039 

0.4194 

1672.0 

350.0 

0.03435 

284.0 

28.0 

23.54 

48.99 

1.047 

0.2025 

0.4140 

1641.0 

360.0 

0.03553 

277.0 

26.1 

26.78 

53.10 

1.058 

0.2011 

0.4082 

1615.0 

370.0 

0.03673 

272.0 

24.4 

29.95 

57.15 

1.069 

0.1999 

0.4022 

1593.0 

380.0 

0.03795 

268.0 

22.9 

33.03 

61.14 

1.080 

0.1937 

0.3960 

1575.0 

390.0 

0.03919 

266.0 

21.5 

36.05 

65.07 

1.090 

0.1976 

0.3899 

1560.0 

1.00.0 

0 . 04042 

265.0 

v        20.2 

39.00 

6  8.94 

1.100 

0.1966 

0.3838 

1547.0 

|>1D.0 

0.04168 

2  64.0 

19.1 

41.88 

72.75 

1.109 

0.1956 

0.3778 

1538.0 

1(20.0 

0.04293 

265.0 

18.1 

44.69 

76.50 

1.118 

0.1947 

0.3719 

1530.0 

1(30.0 

0 . 04420 

266.0 

17.2 

47.45 

8  0.19 

1.127 

0.1939 

0.3663 

1525.0 

1(1(0.0 

0.04545 

267.0 

16.3 

50.15 

63.82 

1.135 

0.1932 

0.  3610 

1521.0 

1(50.0 

0.04672 

269.0 

15.6 

52.80 

67.41 

1.143 

0.1925 

0.3559 

1519.0 

1(60.0 

0.04799 

272.0 

14.9 

55.40 

90.94 

1.151 

0.1919 

0.3510 

1518.0 

1(70.0 

0.04923 

275.0 

14.2 

57.96 

94.43 

1.159 

0. 1913 

0.3464 

1516.0 

<(80.0 

0.05043 

278.0 

13.6 

60.47 

97.87 

1.166 

0.1907 

0.3420 

1519.0 

1(90.0 

0.05173 

281.0 

13.1 

62.95 

101.3 

1.173 

0.1902 

0.3379 

1521.0 

500.0 

0.05299 

285.0 

12.6 

65.39 

104.6 

1.180 

0.1898 

0.3340 

1523.0 

510.0 

0.05421 

288.0 

12.1 

67.79 

106.0 

1.186 

0.1893 

0.3304 

1527.0 

520.0 

0.05544 

292.0 

11.7 

70.17 

111.2 

1.193 

0.1899 

0.3270 

1530.0 

530.0 

0.05667 

296.0 

11.3 

72.51 

114.5 

1.199 

0.  1896 

0.3237 

153S.0 

SkO.O 

0.05789 

300.0 

10.9 

74.83 

117.7 

1.205 

0.1882 

0.3207 

1539.0 

550.0 

0.05910 

304.0 

10.5 

77.13 

120.9 

1.211 

0.1879 

0.3178 

1545.0 

560.0 

0. 06031 

309.0 

10.2 

79.40 

124.1 

1.217 

0.1876 

0.3151 

1550.0 

570.0 

0.06151 

313.0 

9.91 

81.65 

127.2 

1.222 

0.1874 

0.3126 

1556.0 

580.0 

0.06270 

317.0 

9.62 

83.88 

130.3 

1.227 

0.1871 

0.3102 

1561.0 

590.0 

0.06389 

322.0 

9.35 

86.09 

133.4 

1.233 

0.1869 

0.3060 

1567.0 

600.0 

0.06507 

326.0 

9.09 

98.28 

136.5 

1.238 

0.1867 

0.3059 

1574.0 

700.0 

0.07661 

372.0 

7.15 

109.5 

166.2 

1.284 

0.1855 

0.2902 

1641.0 

800.0 

0.08770 

417.0 

5.92 

129.6 

194.7 

1.322 

0.1854 

0.2812 

1  71 2  .  0 

900.0 

0.09848 

462.0 

5.07 

149.6 

222.6 

1.355 

0.1863 

0.2762 

178  0.0 

1000.0 

0.1090 

505.0 

4.44 

169.3 

250.1 

1.384 

0.1680 

0.2737 

1946.0 

1500.0 

0.1596 

713.0 

2.77 

269.0 

387.2 

1.495 

0.2013 

0.2777 

2134.0 

2000.0 

0.2097 

911.0 

2.03 

374.0 

520.6 

1.576 

0.2143 

0.2376 

2379.0 

2500.0 

0.2571 

1100.0 

1.61 

484.1 

674.5 

1.641 

0.2238 

0.2957 

2601.0 

3000.0 

0.3052 

1300.0 

1.34 

597.9 

823.9 

1.696 

0.2303 

0.3016 

2806.0 

3500.0 

0.3531 

1490.0 

1.14 

714.3 

975.8 

1.742 

0.2349 

0.3056 

2997.0 

THO-PHASE    BOUNDARY 


4000     P5IA     ISOBAR 


PHOPHYSICAL     PROPERTIES    OF    NITROGEN 


E^FERATURE    DENSITY 

DEG.     R 

L3/CU   ■ 

125.0 

51..  JO 

130.0 

5".. 1.1. 

135.0 

53.96 

11.0.0 

53. »7 

11.5.0 

52.95 

150.0 

52.1.2 

155.0 

51.80 

160.0 

51.32 

165.0 

50.76 

170.0 

50.19 

175.0 

1.9.61 

iao.0 

1.9.03 

185.0 

1.6.1.1. 

190.0 

47.85 

200.0 

1.6.65 

205.0 

1.6.05 

210.0 

1.5.1.5 

215.0 

1.1..  81. 

220.0 

1.1..  23 

225.0 

1.3.62 

230.0 

1.3.01 

235.0 

1.2.39 

21.0.0 

1.1.78 

2  *.5.0 

1.1.16 

250.0 

1.0.55 

255.0 

39.91. 

260.0 

39.32 

265.0 

38.71 

270.0 

38.10 

275.0 

37.50 

280. 0 

36.89 

285.0 

3  6.29 

290.0 

35.70 

295.0 

35.11 

300.0 

3  it.  52 

310.0 

33.37 

320.0 

32.25 

330.0 

31.  17 

31.0.0 

30.12 

350.0 

29.11 

360.0 

28.  15 

370.0 

27.23 

380.0 

26.35 

390.0 

25.52 

V(DH/DV)  1/lDP/QU)        -JIOP/DJ) 

P  V  T 

btu/lb      psia-cu  ft/biu     psia 


(CN/OTI/^  THERMAL  VISCOSITY 

P      CONDUCTIVITY 
1/OEG.     R       3TU/FT-HR-R    L'/FT-SEC 


520.0 
530.0 

51.0.0 
550.0 

560.0 
570.0 
580.0 
590.0 
600.0 
700.0 
800.0 
900.0 
1000.0 
1500.0 

2000.0 
2500.0 
3000,0 
3500.0 


18.1.5 
18.01. 
17.65 


16.58 


.26 


15.95 
15.65 
15.  37 
13.05 
H.i.0 
10.15 
9.173 
6.261. 

4.792 


270.0 
255.0 
243.0 
231.0 
222.0 
213.0 
206.0 
200.0 
195.0 
191.0 

187.0 
183.0 
179.0 
176.0 
170.0 


162.0 
159.0 
157.0 

155.0 
152.0 
150.0 
148.0 
11.6.0 
144.0 
11.2.0 
11.0.0 
138.0 
136.0 

135.0 
133.0 
132.0 
130.0 
129.0 
127.0 
125.0 
121..  0 
123.0 
122.0 

122.0 
122.0 
123.0 
123.0 
121.. 0 
125.0 
127.0 
128.0 
130.0 
132.0 

131.. 0 
136.0 
138.0 
140  .0 


150.0 
153.0 
155.0 

158.0 
161.0 
163.0 
166.0 
169.0 
197.0 
226.0 
256.0 
286.0 
1.1.7.0 

617.0 


9.39 
8.97 
8.77 
8.56 
8.36 
8.16 
7.97 


118000.0 
106000.0 
96100.0 
87800.0 
80700.0 
71.500.0 
69100.0 
61. 1.00.0 
60100.0 
56200.0 

52600.0 
1.9300.0 
1.6300.0 
1.3500.0 
381*00.0 
36100.0 
33900.0 
31900.0 
30000.0 
28200.0 

26600.0 
25000.0 
23600.0 
22300.0 
21000.0 
19800.0 
18700.0 
17700.0 
16800.0 
15900.0 

15000.0 
11.300. D 
13600.0 
12900.0 
12300.0 
11200.0 
10300.0 
3500.0 
881.0.0 
8280.0 


7070.0 
6790.0 
6550.0 
634  0.0 
6160.0 
601G.0 
5880.0 
5760.0 

5660.0 
5580.0 
5500.0 
51.30  .0 
5370.0 
5320. 0 
527  0.0 
5230.0 
5190.0 
5150.0 

5120.0 
5090.0 
5060.0 
5040.0 
5010.0 
H650.0 
4760.0 
1.690.0 
4630.0 
41.6  0.0 

4360.0 
4300.0 
4250.0 
4220.0 


.00164 
.00173 
.00181 
.00190 
.00193 
.00205 
.00212 
.00213 
.00223 
.00223 


0.00233 
0.00244 
0.00248 
0.0  025  7 
0.00262 
0.00267 
0.00271 
0.00276 
0.00281 

0.00285 
0.00290 
0.00294 
0.00299 
0.00303 
0. 00307 
0.00311 
0.00315 
0.00313 
0.00323 

0.00326 
0.00323 
0.00332 
0.00335 
0.00337 
0.00340 
0.00342 
0.00343 
0.00341 
0.00339 

0.00335 
0.00329 
0.00323 
0.00316 
0.00303 
0.00301 
0.00293 
0.00285 
0.00278 
0.00270 

0.00262 
0.00255 
0.00248 
0.00241 
0.0023* 
0.0022a 
0.00221 
O.0021o 
0.00210 
0.00205 

0. 00200 
0.00195 
0. 00190 
0.0  0186 
0. 00181 
0.00147 
0. 00125 
0. 00108 
0. 000957 
0. 000621 

0.000466 
0.000375 
0.000315 
0.000271 


0.0963 
0.0967 
0.0944 
0.0921 
0.0893 
0.0875 
0.0852 
0.0829 
0.0806 
0.0784 

0.0763 

0.0742 
0.0721 
0.0702 
0.0663 
0.0645 
0.0627 
0.0610 
0.0593 
0.0577 

0.0562 
0.0546 
0.0532 
0.0518 
0.0504 
0.0491 
0.0479 
0.0466 
0.0455 


0.0423 
0.0413 
0.0404 
0.0395 
0.0373 
0.0362 
0.0343 
0.0335 
0.0324 

0.0314 
0.0305 
0.0297 
0.0290 
0 .0284 
0.0273 
0.0273 
0.0269 
0.0265 
0.0262 

0.0253 
0.0257 
0.0255 
0.0253 
0.0252 
0.0250 
0.0249 
0.0248 
0.0243 
0.0247 


.0247 
.0247 
.0246 
.0246 
.0247 
.0252 
.0261 
.0273 
.0287 


9.46 
8.96 
8.  49 


THERHAL 

OIELECTRIC 

PRANDTL 

9IFFUSIVITY 

CONSTANT 

NUH9ER 

SO.    FT/HR 

0.00408 

1.47396 

4.11 

0.00403 

1.46954 

3.67 

0.00398 

1.46492 

3.29 

0.00392 

1.46014 

2.97 

0.00387 

1.45519 

2.72 

0.00381 

1.45012 

2.54 

0.00376 

1.44493 

2.41 

0.00370 

1.43964 

2.31 

0.00364 

1.43429 

2.23 

0.00358 

1.42886 

2.14 

0  .  0  0  35  3 

1.42339 

2.06 

0  .  0  0  34  7 

1.41788 

2.00 

0.00341 

1.41234 

1.95 

0.00335 

1.40676 

1.90 

0.00325 

1.39555 

1.81 

0.00319 

1.38991 

1.77 

0.00314 

1.38426 

1.73 

0.00309 

1.37861 

1.70 

0.00305 

1.37294 

1.66 

0.00300 

1.36727 

1.63 

0  .  0  0  29  6 

1.36160 

1.59 

0.00292 

1.35594 

1.56 

0.00288 

1.35028 

1.53 

0.00285 

1.34  46  3 

1.50 

0.00281 

1.33900 

1.47 

0.00278 

1.33339 

1.44 

0.00276 

1.32780 

1.42 

0.00273 

1.32224 

1.39 

0. 0  0 271 

1.31671 

1.36 

0.0  0  269 

1.31122 

1.34 

0  .  0  0  25  7 

1.30578 

1.31 

0.00266 

1.30038 

1.28 

0  .  0  0  25  4 

1.29503 

1.26 

0.00263 

1.28974 

1.24 

0.00263 

1.26452 

1.21 

0.00262 

1.27427 

1.17 

0.00262 

1.26434 

1.13 

0.00263 

1.25476 

1.09 

0.00265 

1.24555 

1.05 

0.00269 

1.23675 

1.02 

0.00273 

1.22836 

0.338 

0.00278 

1.22039 

0.360 

0.00284 

1.21284 

0.934 

0.00291 

1.20571 

0.912 

0.00293 

1.19898 

0.892 

0.00307 

1.19264 

0.8  74 

0.00315 

1.18666 

0.858 

0.00325 

1.18102 

0.845 

0.00334 

1.17571 

0.832 

0.00344 

1.17071 

0.8  22 

0.00355 

1.16599 

0.812 

0.00365 

1.16153 

0.8  04 

0.00376 

1.15  732 

0.796 

0 . 0  0  38  7 

1.15333 

0.7  89 

0.0  0  399 

1.14956 

0.783 

0.00411 

1.14599 

0.778 

0.00423 

1.14259 

0.773 

0.00435 

1.13937 

0.769 

0.00447 

1.13630 

0.7  65 

0.00460 

1.13338 

0.7  61 

0.00472 

1.13059 

0.758 

0.00485 

1.12794 

0.7  55 

0.00498 

1.12540 

0.752 

0.00511 

1.12297 

0.750 

0  .  0  0  52  5 

1.12064 

0.747 

0.00664 

1.101B5 

0.7  32 

0.00815 

1.08857 

0.7  24 

0.00974 

1.07862 

0.719 

0.0114 

1.07083 

0.716 

HA3E  BOUNDARY 


5000     P3IA     ISOBAR 


THERMODYNAMIC    PROPERTIES    OF    NITROGEN 


TEMPERATURE        VOLUME 


no.o 

145.0 
150.0 
155.0 
160. 0 
165.0 
170.0 
175.0 

160.0 
165.0 
190.0 
ZOO.O 
205.0 
210.0 
215.0 
220.0 
225.0 
230.0 

235.0 
2  40.0 
21.5.0 
250.0 
255.0 
260.0 
265.0 
270.0 
275.0 
260.0 

285.0 
290.0 
295.0 
300.0 
310.0 
320.0 
330.0 
340.0 
350.0 
360.0 

370.0 
360.0 
390.0 
400.0 
410.0 
420.0 


440.0 
450.0 
460.0 

470.0 
460.0 
490.0 
500.0 
510.0 
520.0 
530.0 
540.0 
550.0 
560.0 

570.0 
560.0 
590.0 
600.0 
700.0 
800. 0 
900.0 
1000.0 
1500.0 
2000.0 

2500.0 
3000.0 
3500.0 


0.01820 
0.01835 
0.01850 
0.01867 
0.01884 
0.01902 
0.01920 
0.01940 
0.01960 
0.01980 

0. 02002 
0.02024 
0.02046 
0.02093 
0.02118 
0. 02143 
0.02163 
0.02194 
0. 02221 
0.02249 

0.02277 
0.02306 
0.02336 
0.02366 
0.02397 
0.02429 
0. 02461 
0.02491 


0.02597 
0.02633 
0.02670 
0.02707 
0. 02783 
0.02862 
0.02944 
0.03027 
0.03113 
0.03201 

0.03290 
0. 03381 
0.03474 
0.03567 
0 .03661 
0. 03757 
0.03852 
0.03949 
0.04045 
0.04142 

0.04239 

0.04336 
0.04433 
0.  04530 
0. 04626 
0.04723 
0.04819 
0.04915 
0. 05011 
0.05107 

0. 05202 

0. 05297 

0 .05391 

0.0548b 

0.06410 

0.07304 

0.08174 

0.09D25 

0.1311 

0.1704 

0.2092 
0 .2477 
0.2861 


ISOTHERM 
DERIVATIVE 

SU    FT-PSIA/LB 


1580.0 
1460.0 
1400.0 
1330.0 
1260.0 
1200.0 

1150.0 
1100.0 
1050.0 
964.0 
924.0 
887.0 
851.0 
818.0 
786.0 
756.0 

727.0 

700.0 
675.0 
651.0 
626.0 
607.0 
587. D 
568.0 
550.0 
533.0 

518.0 
503.0 
469.0 
476.0 
452.0 
432.0 
414.0 
399.0 
385.0 
375.0 

365.0 
358.0 
352.0 
347.0 
344.0 
341.0 
339.0 
336.0 
338.0 
338.0 

339.0 
340.0 
342.0 
344.0 
346.0 
346.0 
351.0 
354.0 
357.0 
360.0 

364.0 
367.0 
371.0 
375.0 
415.0 


751.0 
950.0 

1140.0 

1340.0 
1530.0 


ISOCHORE 

DERIVATIVE 

PSIA/R 

180.0 
174.  0 
167.0 
161.0 
156.0 
150.0 
145.0 
139.0 
134.0 
129.0 

124.0 
119.0 
115.0 
106.0 
102.0 
97.8 


50.6 

48.7 


INTERNAL 
ENERGY 
8TU/LB 

-61.10 
-59.08 
-57.07 
-55.08 
-53.09 
-51.12 
-49.15 
-47.20 
-45.25 
-43.30 

-41.36 
-39.43 
-37.50 
-33.66 
-31.75 
-29.85 
-27.95 
-26.05 
-24.17 
-22.28 

-20.41 
-18.55 
-16.69 
-14.84 
-13.00 
-11.17 
-9.357 


-2.183 

-0.4194 
1.333 
3.0  72 
6.512 
9.697 

13.23 

16.50 

19.71 

22.87 

25.97 
29.01 
31.99 


ENTHALPY 


59.11 
61.60 
64.06 
66.49 
68.89 
71.26 
73.61 
75.93 


85.03 
106.7 


433.7 
597.7 


-42, 

,09 

-39, 

,94 

-37 

.80 

-35, 

,65 

-33, 

,51 

-31, 

.37 

-23, 

.24 

-27, 

,10 

-24. 

,96 

-18.56 
-14.28 
-12.15 


-1.471 

0.6623 
2.796 
4.927 
7.057 
9.184 
11.  31 


21.86 
23.96 


6  7.94 
71.69 


83.78 

93.27 
96.73 
100.2 
103.5 
106.9 
110.2 
113.5 
116.8 
120.0 
123.2 


129.6 
132.7 
135.3 
166.0 
195.0 
223.2 
251.1 
389.  3 
531.2 

677.5 
827.1 
973.1 


ENTROPY 

3TU/LB-R 

0.6085 
0.6247 
0.6404 
0.6554 
0.6700 
0.6840 
0.6976 
0.7107 
0.7235 
0.7359 

0.7473 
0.7596 
0.7710 
0.7929 
0.8O35 
0.8138 
0.8238 
0.8337 
0.8433 
0.8527 

0.3618 
0.8703 
0.8796 
0.8882 
0.8966 
0.9043 
0.9130 
0.9209 
0.9286 
0.9362 

0.9437 

0.9510 

0.9581 

0.9651 

0.9787 

0.9918 

1.004 

1.016 

1.026 

1.039 

1.050 
1.060 
1.070 
1.080 
1.0B9 
1.096 
1.107 
1.115 
1.123 
1.131 

1.136 
1.146 
1.153 
1.159 
1.166 
1.173 
1.179 
1.185 
1.191 
1.197 

1.202 
1.208 
1.213 
1.218 
1.265 
1.304 
1.337 


0.2838 
0.2765 
0.2700 
0.2644 
0.2594 
0.25  5  2 
0.2515 

0.2482 
0.2453 
0.2428 
0.2385 
0.2366 
0.2348 
0.2332 
0.2317 
0.2302 
0.2288 

0.2274 
0.2261 
0.2249 
0.2236 
0.2225 
0.2213 
0.2201 
0.2190 
0.2179 
0. J169 


0.2148 
0.2138 
0.2129 
0.2110 
0.2093 
0.2076 
0.2061 
0.2046 
0. 2032 

0.2020 
0.2008 
0.1997 
0. 1987 
0.1977 
0.1968 
0. 1960 
0. 1953 
0. 1946 
0.1939 

0.1933 
0.1927 
0. 1922 
0.1917 
0.1912 
0. 1908 
0.1904 
0.1900 
0. 1897 
0. 1894 

0.1631 
0. 1888 
0.1886 
0. 1833 
0.1868 
0.1866 
0.1874 
0.1839 
0.2019 
0.2147 


.2241 
.2305 
.  ?351 


CP 

VELOCITY 
OF    SOUND 

-1 

? 

FT/SEC 

0 

.4319 

3  701.0 

0 

.4308 

3596.0 

0 

.4297 

3508.0 

0 

.4289 

3431.0 

0 

.4283 

3363.0 

0 

.4279 

3300.0 

0 

.4276 

3242.0 

0 

.4274 

3186.0 

0 

.4273 

3132.0 

0 

.4272 

3079.0 

0 

.4272 

3028.0 

0 

.4272 

2977.0 

0 

.4273 

2927.0 

0 

.4274 

2  62  9.0 

0 

.4274 

2782.0 

0 

.4274 

2735.0 

0 

.4274 

2  68  9.0 

0 

.4273 

2644.0 

0 

.4272 

2600.0 

0 

.4271 

2557.0 

0, 

,4269 

2515.0 

0. 

.4265 

2474.0 

0. 

,4261 

2434.0 

0 

,4256 

2396.0 

a, 

,4251 

2  35  9.0 

0 

.4244 

2322.0 

0, 

,4237 

2288.0 

0 

.4228 

2254.0 

0, 

.4219 

2221.0 

0 

.4209 

2190.0 

0. 

.4198 

2160.0 

0 

.4187 

2131.0 

0 

.4174 

2103.0 

0. 

,4161 

2076.0 

0 

,4132 

2026.0 

0, 

,4100 

1980.0 

0, 

,4066 

193  8.0 

0. 

,4028 

1900.0 

0 

,3989 

1866.0 

0, 

.3947 

1836.0 

a, 

,3904 

1809.0 

0. 

,3860 

1785.0 

a, 

.3815 

1 76  5  .  0 

0. 

,3770 

174  7.0 

0. 

.3725 

1732.0 

0, 

,3681 

1719.0 

0. 

.3637 

1708.0 

0. 

.3595 

1699.0 

0. 

,3554 

1691.0 

0, 

.3514 

168  5.0 

0, 

,3476 

1680.0 

0. 

.3439 

1677.0 

0, 

.3404 

1675.0 

0, 

,3370 

1673.0 

0, 

,3338 

1672.0 

0, 

,3307 

1673.0 

0, 

.3278 

1673.0 

0. 

.3250 

1675.0 

0, 

,3223 

1677.0 

0. 

,3198 

1679.0 

0. 

,3173 

168  2.0 

0. 

,3151 

1685.0 

a, 

,3129 

1689.0 

0, 

3108 

1693.0 

0. 

.2949 

174  3.0 

a. 

,2854 

1802.0 

a, 

2798 

1862.0 

0, 

,2768 

1922.0 

0. 

2792 

2194.0 

a. 

.2884 

2431.0 

a. 

2962 

2647.0 

0. 

3019 

2847.0 

o. 

3061 

3035.0 

TUO-PHASE    60LH0ARY 
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THER10PHYSICAL     PROPERTIES    CF    NITROGEN 


TEMPERATURE    DENSITY 
OEG.    R         L3/CU    FT 


VlOM/DVIp  iKDP/OUly     -VIOP/OVI, 

BTU/L3         PSIA-CU    FT/BTU       PSIA 


(OX/OT1/1/  THERMAL  VISCOSITY 

F     CONDUCTIVITY 
1/OEG.     R       6TU/FT-HR-R    LB/FT-SEC 


THERMAL  DIELECTRIC 

OIFFUSIVITY       CONSTANT 
SQ    FT/HR 


PRANDTL 
NUMBER 


130.0 

5k.  91. 

279.0 

10.6 

116000.0 

0.00155 

0 

.0992 

25.6 

0.00418 

1.47428 

4.05 

135.0 

51..  50 

26K.0 

10.6 

106000 .0 

0.00163 

0 

.0971 

22.7 

0.00414 

1.47009 

3.63 

1 1.0.0 

51.. 05 

250.0 

10.6 

97500.0 

0.00172 

0 

.0950 

20.0 

0.00409 

1.46571 

3.26 

11.5.0 

53.57 

239.0 

10.6 

90100.0 

0.00179 

0 

.0928 

17.8 

0  .00404 

1.46118 

2.96 

150.0 

53.09 

230.0 

10.6 

63700.0 

O.OOI63 

0 

.0906 

16.0 

0.00398 

1.45651 

2.72 

155.0 

52.59 

222.0 

10.6 

78000.0 

0.00193 

0 

.0864 

14.5 

0  .  0  0  39  3 

1.45172 

2.53 

160.0 

52.08 

216.0 

10.5 

73000.0 

0.0019S 

0 

.0862 

13.4 

0.00387 

1.44683 

2.40 

165.0 

51.56 

210.0 

10.4 

66600.0 

0.00203 

0 

.0840 

12.5 

0  .  0  0  38  1 

1.44167 

2.30 

170.0 

51.03 

205.0 

10.3 

64500.0 

0.00203 

0 

.0619 

11.6 

0.00376 

1.43684 

2.22 

175.0 

50.1.9 

201.0 

10.2 

60800.0 

0. 00212 

0 

.0799 

11.  1 

0.00370 

1.43177 

2.14 

1S0.0 

1(9.96 

196.0 

10.0 

57400.0 

0.0021o 

0 

.0778 

10.4 

0  .  0  0  36  5 

1.42667 

2.05 

165.0 

K9.1.2 

19k. 0 

9.84 

54300.0 

0.00220 

0 

.0758 

9.83 

0.00359 

1.42154 

1.99 

190.0 

1.6.67 

191.0 

9.67 

51400.0 

0.00223 

0 

.0739 

9.34 

0.00354 

1.41639 

1.94 

200.0 

1.7.76 

166.0 

9.30 

46100.0 

0. 00230 

a 

.0702 

8.45 

0.00344 

1.40607 

1.85 

205.0 

1.7.23 

163.6 

9.11 

43700.0 

0. 00233 

0 

.0684 

8.05 

0.00339 

1.40090 

1.81 

310.0 

1.6.67 

181.0 

8.92 

41400.0 

0.00236 

0 

.0667 

7.67 

0  .  0  0  33  4 

1.39573 

1.77 

215.0 

1.6.12 

179.0 

8.74 

39300.0 

0.00239 

0 

.0650 

7.32 

0.00330 

1.39057 

1.73 

220.0 

1.5.57 

176.0 

6.55 

37300.0 

0.00242 

0 

.0634 

6.98 

0.00326 

1.33541 

1.69 

225.0 

1.5.02 

174.0 

8.37 

35400.0 

D. 00245 

0 

.0618 

6.67 

0  .  0  0  32  2 

1.33026 

1.66 

230.0 

1.1..  47 

172.0 

8.20 

33600.0 

0.00246 

0 

.0603 

6.37 

0.00318 

1.37513 

1.62 

235.0 

1(3.91 

170.0 

6.03 

31900.0 

0.00251 

0 

.0583 

6.09 

0.00314 

1.37001 

1.59 

21.0.0 

1.3.36 

166.0 

7.8o 

3O4O0.0 

0.0025-. 

0 

.0574 

5.83 

0.00311 

1.36491 

1.56 

21.5.0 

1(2.81 

166.0 

7.69 

28900.0 

0.00256 

0 

.0561 

5.59 

0.00307 

1.35983 

1.53 

250.0 

1.2.27 

164.0 

7.54 

27500.0 

0.00259 

0 

.0547 

5.35 

0.00304 

1.35477 

1.50 

255.0 

1.1.72 

163.0 

7.36 

26200.0 

0. 00261 

0 

0535 

5.  14 

0.00301 

1.34974 

1.47 

260.0 

1(1.16 

161.0 

7.23 

25000.0 

0.0026-. 

0 

.0522 

4.93 

0.00299 

1.34475 

1.44 

265.0 

1.0.63 

159.0 

7.09 

23800.0 

0.00266 

0 

0511 

4.73 

0  .  0  0  29  7 

1.33978 

1.41 

270.0 

1.0.10 

158.0 

6.55 

22600. 0 

0. 00263 

0 

0  49  9 

4.55 

0.00294 

1.33466 

1.39 

275.0 

39.56 

156.0 

6. SI 

21800.0 

0. 00270 

0 

0488 

4.  36 

0.00292 

1.32997 

1.36 

2O0.0 

39.03 

155.0 

6.66 

20800.0 

0. 00272 

0 

047S 

4.21 

0.00291 

1.32513 

1.34 

265.0 

36.50 

154.0 

6.55 

19900.0 

0.00273 

0 

0467 

4.06 

0.00289 

1.32033 

1.31 

290.0 

3  7.98 

152.0 

6.43 

19100.0 

0. 00275 

0 

0453 

3.91 

0  .  0  0  28  8 

1.31557 

1.29 

295.0 

37.1.6 

151.0 

6.31 

18300.0 

0.00276 

0 

0446 

3.77 

0.00287 

1.31087 

1.26 

300.0 

36.91. 

150.0 

6.20 

17600.0 

0.00277 

0 

0439 

3.64 

0.00236 

1.30623 

1.24 

310.0 

35.93 

148.0 

5.98 

16200.0 

0.00273 

0 

.0422 

3.40 

0.00285 

1.29710 

1.20 

320.0 

34.94 

146.0 

5.78 

15100.0 

0. 00280 

0 

0407 

3.  19 

0.00284 

1.28822 

1.16 

330.0 

33.97 

145.0 

5.59 

14100.0 

0.00280 

0 

0  39  2 

3.00 

0  .  0  0  28  4 

1.27959 

1.12 

3  40.0 

33.03 

144.0 

5.42 

13200.0 

0.00260 

0 

0379 

2.83 

0  .  0  0  28  5 

1.27124 

1.08 

350.0 

32.12 

143.0 

5.25 

12400.0 

0.00279 

0 

0367 

2.69 

0.00287 

1.26318 

1.05 

360.0 

31.2i» 

143.0 

5.10 

11700.0 

0.00277 

0 

0357 

2.55 

0.00289 

1.25542 

1.02 

370.0 

3  0.39 

142.0 

4.96 

11100.0 

0.0027, 

0 

0347 

2.44 

0  .  0  0  29  2 

1.24795 

0.989 

380.0 

29.57 

142.0 

4.83 

10600.0 

0.00271 

0 

0333 

2.34 

0.00296 

1.24079 

0.962 

390.0 

28.79 

143.0 

4.71 

10100.0 

0. 00267 

0 

0330 

2.25 

0.00300 

1 .  2  3  39  3 

0.938 

1.00.0 

26.03 

143.0 

4.60 

9730.0 

0.00263 

0 

0322 

2.  IS 

0.00305 

1.22738 

0.916 

1.10.0 

27.31 

144.0 

4.50 

9360.0 

0.00259 

11 

0316 

2.11 

0.  0  0  311 

1.22112 

0.8  96 

1.20.0 

26.62 

145.0 

4.40 

9080. 0 

0.00254 

0 

0310 

2.05 

0 . 0  0  31 6 

1.21514 

0.8  73 

1(30.0 

25.96 

146.0 

4.31 

6800.0 

0.00249 

0 

0305 

2.00 

0.00323 

1.20945 

0.861 

1(1(0.0 

25.33 

147.0 

4.23 

8570.0 

0.00244 

0 

0300 

1.96 

0.00329 

1.20402 

0.847 

1.50.0 

21..  72 

149.0 

4.15 

8350.0 

0.00239 

0 

0296 

1.93 

0.00337 

1.19884 

0.334 

1.60.0 

21.. lit 

150.0 

4. OS 

8160.0 

0.0023-. 

0 

0292 

1.90 

0.00344 

1.19391 

0.822 

1.70.0 

23.59 

152.0 

4.01 

8000.0 

0.00229 

11 

0288 

1.87 

0.00352 

1.18921 

0.811 

460.0 

23.06 

154.0 

3.95 

7840.0 

0.00224 

0 

0265 

1.85 

0.00360 

1.18473 

0.802 

•.90.0 

22.56 

156.0 

3.09 

7710.0 

0.00213 

D 

0283 

1.83 

0.00368 

1.13046 

0.794 

500.0 

22.08 

156.0 

3.83 

7590.0 

0.00214 

0 

0260 

1.82 

0.00377 

1.17638 

0.786 

510.0 

21.62 

160.0 

3.78 

7480.0 

0.00209 

0 

027S 

1.61 

0.00386 

1.17249 

0.730 

520.0 

21.17 

162.0 

3.73 

7380.0 

0. 00204 

0 

0276 

1  .  60 

0 . 0  0  39  5 

1.16877 

0.774 

530.0 

20.  75 

164.0 

3.68 

7290.0 

0.00200 

0 

0275 

1 .  79 

0.00404 

1.16521 

0.768 

51(0.0 

2  0.31. 

166.0 

3.o4 

7200.0 

0. 00195 

0 

0273 

1.  78 

0.00413 

1.16131 

0.763 

550.0 

19.96 

169.0 

3.59 

7130.0 

0. 00191 

0 

0272 

1.73 

0.00423 

1.15856 

0.759 

560.0 

19.58 

171.0 

3.55 

7060.0 

0. 00187 

0 

0271 

1.  78 

0.00433 

1.15544 

0.755 

570.0 

19.22 

174.0 

3.52 

6990.0 

0. 00183 

0 

0270 

1.  76 

0.00443 

1.15246 

0.7  52 

560.0 

16.68 

176.0 

3.48 

694  0.0 

0.00179 

0 

0269 

1.73 

0.00453 

1.14959 

0.743 

550.0 

16.55 

179.0 

3.45 

6660.0 

0.00175 

0 

0269 

1.  78 

0.00463 

1.14684 

0.7  46 

600.0 

18.23 

181.0 

3.41 

6830.0 

0.00172 

0 

0263 

1.78 

0.00474 

1.1442  0 

0.743 

700.0 

15.60 

206.0 

3.15 

646  0.0 

0. 00142 

0 

0269 

1.84 

0.00585 

1.12255 

0.726 

600.0 

13.69 

237.0 

2.96 

6270.0 

0 .00121 

0 

0276 

1.93 

0.00706 

1.10  701 

0.713 

900.0 

12.23 

266.0 

2.31 

6130.0 

D. 90103 

0 

0286 

2.03 

0.00836 

1.09525 

0.714 

1000.0 

11.08 

296.0 

2.o9 

6030.0 

0. 009934 

0 

029S 

2.  1! 

0.00972 

1.0360  0 

0.712 

1500.0 

7.631 

459.0 

2.26 

5730.0 

0. 000609 

2000.0 

5.867 

630.0 

2.02 

5570.0 

0. 000458 

2500.0 

■1.780 

802.0 

1.88 

5470.0 

0. 0003o9 

3000.0 

i.. 037 

973.0 

i.eo 

5390.0 

0.000310 

3500.0 

3.1.95 
THO-PHASE 

1140.0 

30UNOARY 

1.74 

5340.0 

0.0002o8 
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1X5.0 
150.0 
155.0 
lbO.O 
165.0 
170.0 
175.0 

loO.O 
165.0 
190.0 
200.0 
205.0 
210.0 
215.0 
220.0 
225.0 
230.0 

235.0 
2"»0.0 
2X5.0 
250.0 
255.0 
260.0 
265.0 
270.0 
275.0 
2B0.0 

285.0 
290.0 
295.0 
300.0 
310.0 
320.0 
330.0 
31.0.0 
350.0 
360.0 

370.0 

360.0 
390.0 
1.00.0 
1(10.0 
1.20.0 
1(30.0 
1(1(0.0 
1(50.0 
1(60.0 


1.90.0 
500.0 
510.0 
520.0 
530.0 
51.0.0 
550.0 
560.0 


/OLUHt 

ISOThERI 
DERIVATIVE 

J    FT/. 3 

CU    FT-PSIA/ 

0 

01805 

2300.0 

0 

oiais 

2120.0 

0 

01332 

1970.0 

0 

0131(7 

18X0.0 

0 

01362 

1730.0 

0 

0187S 

1630.0 

0 

01395 

1550.0 

0 

01913 

1X71). 0 

0 

01931 

1X10.0 

0 

01950 

13x0.0 

0 

01969 

1290.0 

0 

01939 

12X0.0 

0 

02009 

1190.0 

0 

02051 

1100.0 

0 

02073 

lOoO.O 

0 

02095 

1020.0 

0 

02113 

985.0 

0 

0211(1 

951.0 

0 

02165 

919.0 

0 

02189 

888.0 

0 

02213 

858.0 

0 

02239 

831.0 

0 

0226X 

80X.O 

D 

02290 

779.0 

0 

0231a 

755.0 

0 

0231(3 

733.0 

0 

02371 

712.0 

0 

02359 

692.0 

D 

021(27 

673.0 

0 

021(56 

655.0 

0 

021(85 

638.0 

0 

02515 

622.0 

0 

0251(5 

607.0 

0 

02576 

592.0 

0 

02639 

566.0 

0 

02703 

5X3.0 

0 

02769 

522.0 

0 

02336 

50X.0 

0 

02905 

X88.0 

0 

02975 

X7X.0 

0 

0301(7 

X62.0 

0 

03113 

X52.0 

0 

03193 

XX3.0 

0 

03266 

X35.0 

0 

0331(3 

X29.0 

0 

03X13 

X2X.0 

0 

031(96 

X20.0 

0 

03573 

X16.0 

0 

03650 

XIX. 0 

0 

03723 

X12.0 

0 

03806 

X11.0 

0 

03885 

X10.0 

0 

03963 

X10.0 

0 

0X01(2 

X10.0 

0 

0X121 

X11.0 

0 

0X199 

X12.0 

0 

0X278 

X13.0 

0 

0X356 

X15.0 

590 

0 

0 

0X7X8 

X27.0 

600 

0 

0 

.0X825 

X30.0 

700 

0 

0 

.05593 

X6X.0 

800 

0 

0 

.06333 

503.0 

900 

0 

0 

07063 

5XX.0 

1000 

0 

0 

.07781 

58b. 0 

1500 

0 

0 

1120 

791.0 

2000 

0 

0 

.1XX9 

989.0 

25  0  0 

0 

0 

1773 

1180.0 

3000 

0 

0 

.2095 

1360. ,0 

3500 

0 

0 

2X1X 

1570.0 

I'JOCHO'E 

DERIVATIVE 

PSIA/R 

177.0 
172.0 
lo7.0 


153. 
1X9. 
lXx. 
133. 


13X.0 

130.0 
125.0 
121.0 
112.0 
108.0 
10X.0 
101.0 


21.3 

20.5 
19.7 


INTERNAL 
ENERGY 
nTU/LB 


-57.67 
-55.73 
-53.80 
-51.89 
-X9.93 
-X8.07 
-X6.16 


.29 


-X2.X0 
-X0.52 
-38.65 
-3X.92 
-33.07 
-31.22 
-29.38 
-27. 5X 
-25.71 
-23.89 

-22.08 
-20.27 
-18. X8 
-16.69 
-IX. 91 
-13. IX 
-11.38 
-9.6X0 


-X.X55 
-2.7X9 
-1.05X 
0.6279 
3.959 
7.2X2 


16.60 
19.86 

22.92 
25.91 
28.85 
31. 7X 


.59 


7.85 
5.6X 


37. 


X5.57 
X8.22 

50.83 
53. XI 
55.95 
58. X7 
60.95 
63. XI 
65. 8X 
68. 2X 


75.32 
77. 6X 
79. 9X 
82.22 
10X.2 
125.2 
1X5.7 
165.8 
267.0 
372.8 

X83.X 
597.6 
71X.2 


37 

31 

35 

21 

33 

11 

31 

31 

21 

92 

2  s 

32 

2x 

72 

22 

62 

-16.32 

-12.13 

-13.03 
-7.9X6 
-5.352 
-3.760 
-1.669 
0.X186 


21.11 

23.16 
25.19 
27.22 
29.25 
33.27 
37.27 
XI.  ?x 
X5.17 


75.39 
79.00 


93.12 
96.57 

100.0 


126.3 
123.5 
132.7 
135.3 
166.X 
195.7 
22X.2 
252.3 
391.5 
533.9 

680.5 
330.3 
982.5 


0.6035 
0.6195 
0.63X3 
0.6X9o 
0.6638 
0.6776 
0.6909 
0.7038 
0.7163 
0.7285 

0.7X03 
0.7518 

0.7630 


0.82X5 
0.3333 
0.3X30 

0.8520 
0.8608 
0.669X 
0.3777 
0.8660 
0.89X0 
O.9019 
0.9096 
0.9171 
0.92X5 

0.9317 

0.9388 

0.9X57 

0.9525 

0.9657 

0.978X 

0.9906 

1.002 

1.01X 

1.025 

1.035 
1.0X5 
1.055 
1.06X 
1.07X 
1.082 
1.091 
1.099 
1.107 
1.115 

1.122 
1.129 

1.137 


1.163 
1.169 
1.175 
1.181 

1.186 
1.192 
1.197 
1.203 
1.250 
1.285 
1.322 
1.352 
1.X65 
1.5X7 

1.612 
1.667 
1.71X 


0. 3160 
0. S063 
0. 2969 
0.2832 
0. 280X 
0.2736 
0.2676 
0.262X 


0.2507 
0.2X77 
0.2X50 
0.2X06 
0.2366 
0.2368 
0.2352 
0.2336 
0. 2322 
0.2308 

0.229X 
0.2281 
0.2269 
0.2256 
0.22X5 
0.2233 
0.2222 
0.2211 
0.2200 
0.2190 

0.2179 
0.2169 
0.2160 
0.2150 
0.2132 
0.211X 
0.2098 
0.2083 
0.2068 
0.205X 

0.20X2 
0.2030 
0.2018 
0.2008 
0.1998 
0.1989 
0. 1981 
0.1973 
0.1965 
0. 1958 

0.1952 
0.19X6 
0.19X0 
0. 1935 
0.  1930 
0. 1926 
0. 1921 
0. 1917 
0.191X 
0.1910 

0.1907 
0.  190X 
0.  1901 
0.1898 
0.  1831 
0.1877 
0. 1883 
0.  1898 
0.2025 
0.2151 

0.22XX 
0.2308 
0.2352 


CP 

VELOCITY 
OF    SOJNO 

* 

FT/SEC 

0 

X235 

3775.0 

0 

X221 

3677.0 

0 

X209 

3595.0 

0 

.X202 

3525.0 

0 

X198 

3X63.0 

0 

X196 

3X07.0 

0 

X196 

335X.0 

0 

X197 

330X.0 

0 

X197 

3255.0 

0 

X197 

3208.0 

0 

X197 

3161.0 

a 

X197 

3115.0 

.0 

X196 

3070.0 

0 

X19X 

2981.0 

o 

X192 

2937.0 

0 

■  X190 

2893.0 

0 

(.187 

2851.0 

0 

X163 

2809.0 

0 

X179 

2  76  8.0 

0 

X175 

2728.0 

a 

X170 

2689.0 

0 

X16X 

2650.0 

0 

X157 

2613.0 

0 

X150 

2  57  7.0 

0 

X1X2 

25X2.0 

0 

X133 

2507.0 

a 

X12X 

2X7X.0 

0 

X11X 

2XX2.0 

0 

X103 

2X11.0 

0 

X092 

2381.0 

0 

X080 

2352.0 

a 

X067 

2  32X.0 

0 

X05X 

2297.0 

a 

X0X1 

2271.0 

0 

X012 

2222.0 

a 

3982 

2176.0 

0 

3951 

213X.0 

0 

3918 

2096.0 

0 

368X 

2061.0 

0 

38X9 

2029.0 

0 

381X 

2000.0 

0 

3778 

197X.0 

a 

37X1 

195  0.0 

0 

3705 

1929.0 

0 

3669 

1911.0 

0 

3633 

189X.0 

0 

3598 

1879.0 

0 

3563 

186  7.0 

a 

3529 

1855.0 

a 

3X96 

18X6.0 

0 

3X6X 

1838.0 

a 

3X32 

1831.0 

a 

3x02 

1825.0 

0 

3373 

182  0.0 

0 

33X5 

1816.0 

0 

3317 

1813.0 

0 

3291 

1811.0 

0 

3266 

1810.0 

0 

32X2 

1809.0 

0 

3219 

1809.0 

0 

3197 

1809.0 

a 

3176 

1810.0 

a 

3155 

1811.0 

a 

3136 

1813.0 

0 

2982 

18X6.0 

a 

2885 

1893.0 

0 

2826 

19X5.0 

0 

2793 

1999.0 

0 

2805 

225X.0 

0 

2892 

2X83.0 

0 

2967 

2693.0 

0. 

3022 

2889.0 

0 

3063 

3073.0 

TWO-PHASE    80UN0ARY 


oooo  P3I6  isobsr 


THERMOPHTSICUL     PROPERTIES    OF    NIM06EN 


TEMPERATURE    OENSITT 
DE5.    R         LB/CU   rT 


\MOH/rWL  VIOP/OU),.    -V(DP/Dl/> 

BTU/LB  PSIA-CU    FT/BTU       PSIA 


([OJ/DTL/J  THERMAL  VISCOSITY 

CONDUCTIVITY 
l/'JEG.     R       3TU/FT-HR-F.    L6/FT-SEC 


THERMAL  DIELECTRIC  PRANOTL 

OIFFUSIVITY       CONSTANT  NUMBER 

SO    FT/MR 


130.0 

5  5.  39 

30-. 0 

10.1 

127000.0 

0.001-0 

135.0 

5-.  39 

2o5.0 

10.2 

116000.0 

0. 001-3 

ltl.l 

5-. 58 

270.0 

10.3 

107000.0 

0.0015s 

1-5.0 

5-.1- 

257.0 

10.- 

10  0  0  0  0.0 

0.00163 

150.0 

53. o9 

2-6.0 

10.5 

92800.0 

0.00170 

155.0 

53.23 

233.0 

10.5 

66900. 0 

0.00177 

lbO.O 

52.75 

231.0 

10.5 

61700 .0 

0.00182 

165.0 

52.27 

225.0 

10.5 

77000.0 

0.00187 

170.0 

51.78 

220.0 

10.- 

72800.0 

0.00191 

175.0 

51.28 

215.0 

10.3 

6  390  0.0 

0.00195 

180.0 

50.78 

212.0 

10  .2 

65-00.0 

0.00193 

165.0 

50.27 

203.0 

10.1 

62100.0 

0.00202 

190. 0 

-9.77 

205.0 

9.  31 

53100.0 

0. 3020- 

300.0 

-8.75 

200.0 

9.58 

53600.0 

0.00210 

205.0 

-8.23 

198.0 

9.-1 

51100. 0 

0.00212 

210.0 

-7.72 

196.0 

9.23 

-8700.0 

0.0021- 

215.0 

-7.21 

19-. 0 

9.06 

-650  0. 0 

0.00216 

220.0 

-6.70 

192.0 

8.89 

---00.0 

0.00218 

225.0 

-6.19 

190.0 

8.72 

-2-00.0 

0.00220 

230.0 

-5.68 

188.0 

6.55 

-0600.0 

0.00222 

235.0 

-5.18 

186.0 

6.36 

33800.0 

0.0022- 

21.0.0 

—  .67 

18-. 0 

6.22 

37100.0 

0.00226 

2-5.0 

—  .17 

163.0 

8.07 

35500.0 

0.00223 

250.0 

-3.67 

181.0 

7.91 

3-000.0 

0.00223 

255.0 

-3.17 

180.0 

7.76 

32600.0 

0.00231 

260.0 

-2.67 

178.0 

7.62 

31300.0 

0.00232 

265.0 

-2.16 

177.0 

7.-6 

30000.0 

0.00233 

270.0 

-1.69 

175.0 

7.3- 

28800.0 

0. 00235 

275.0 

-1.20 

17-. 0 

7.21 

27700.0 

0.00236 

280.0 

-0.72 

173.0 

7.08 

26700.0 

0.00237 

265.0 

-0.2- 

172.0 

6.95 

25700.0 

0.00238 

290.0 

35.  76 

171.0 

6.63 

2-700.0 

0.00233 

295.0 

39.29 

170.0 

6.72 

23800.0 

0.00239 

300.0 

36.62 

169.0 

6.60 

23000.0 

0.002-0 

310.0 

37.90 

167.0 

6.39 

21500.0 

0.002-1 

320.0 

37.00 

165.0 

6.19 

20100.0 

0.002-1 

330.0 

36.12 

16-. 0 

6.00 

18900.0 

0.002-1 

3".0.0 

35.26 

163.0 

5.82 

17800.0 

0.002-0 

350.0 

3-. -2 

162.0 

5.66 

16800.0 

0.002-0 

360.0 

33.61 

162.0 

5.50 

15900.0 

0.00233 

370.0 

32.82 

161.0 

5.36 

15200.0 

0.00237 

360.0 

32.06 

161.0 

5.22 

1-500.0 

0.0023- 

390.0 

31.  32 

161.0 

5.09 

13900.0 

0. 00232 

-00.0 

30.60 

162.0 

-.97 

13300.0 

0.00229 

-10.0 

29.91 

162.0 

-.86 

12600.0 

0.00226 

-20.0 

29.25 

163.0 

-.76 

12-00.0 

0.00223 

-30.0 

28.61 

16-. 0 

-  .66 

12000.0 

0.00220 

--0.0 

27.99 

165.0 

-.57 

11700.0 

0. 00217 

-50.0 

27.39 

166.0 

-.-6 

11300.0 

0.00213 

-60.0 

26.82 

167.0 

-.-0 

11000.0 

0.00209 

-70.0 

26.27 

168.0 

-.33 

10600.0 

0. 0O2O6 

-80.0 

25.7- 

170.0 

-.26 

10600.0 

0.00202 

-90.0 

25.23 

172.0 

-.19 

10300.0 

0.00198 

500.0 

2-. 7- 

173.0 

-.12 

10100.0 

0.00195 

510.0 

2-. 27 

175.0 

-.06 

10000.0 

0.00191 

520.0 

23.81 

177.0 

-.01 

9610.0 

0.00187 

530.0 

23.38 

179.0 

3.95 

9660.0 

0.0018- 

5-0.0 

22.95 

161.0 

3.90 

9530.0 

0.00183 

550.0 

22.55 

163.0 

3.85 

9-00.0 

0.00177 

560.0 

22.16 

185.0 

3.81 

9280.0 

0.0017- 

570.0 

21.78 

188.0 

3.  76 

9180.0 

0.00170 

580.0 

21.-1 

190.0 

3.72 

90BO.O 

0.00167 

590.0 

21.06 

192.0 

3.68 

399  0.0 

0.0016- 

600.0 

20.72 

195.0 

3.6- 

8900.0 

0.00161 

700.0 

17.38 

220.0 

3.3- 

8290.0 

0.00135 

600.0 

15.77 

2-8.0 

3.12 

79-0.0 

0.00116 

900.0 

1-.  15 

277.0 

2.95 

7700.0 

0.00102 

1000.0 

12.85 

308.0 

2.31 

7530.0 

0.000908 

1500.0 

6.927 

-71.0 

2.33 

7060.0 

0.00  0596 

2000.0 

6.399 

6-3.0 

2.07 

6830.0 

0. 000-50 

2500.0 

5.633 

816.0 

1.92 

6670.0 

0. 000363 

3000.0 

-.77- 

988.0 

1.12 

6570.0 

0.000306 

3500.0 

-.1-2 

1160 .0 

1.  76 

6-90.0 

0. 300265 

TWG-PHAJE     UOUNOAKY 


THERMODYNAMIC     PROFFRTIES    OF     NITROGEN 


8000    PSIA 

ISOBAR 

TEMPERATURE 

VOLUHi 

ISOTHERM 
DERIVATIVE 

ISOCHORE 
DERIVATIVE 

INTERNAL 
ENERGY 

ENTHALPY 

ENTROPY 

~V 

CP 

VELOCITY 
OF    SOUNO 

DEG.    R 

CU    FT/. a 

CU    FT-PSIA/LB 

PSIA/R 

3TU/La 

8TU/La 

BTU/L5-R 

8TU    /    LB    -R 

FT/SEC 

135.0 

0.01790 

21,60.0 

168.0 

-60.47 

-33.36 

0.6105 

0.  3137 

0.4057 

3  84  0.0 

1 1*0.0 

0. 01801 

2300.0 

166.0 

-58.61 

-31.93 

0.6252 

0. 3033 

0.4043 

3767.0 

145.0 

0.01813 

2160.0 

161,. 0 

-56.77 

-23.91 

0.6394 

0.2939 

0.4039 

3705.0 

150.0 

0.01825 

2030.0 

161.0 

-54.95 

-27.39 

0.6531 

0.2855 

0.4039 

3  65  2.0 

155.0 

0.  0181,0 

1930.0 

158.0 

-53.13 

-25.37 

0.6663 

0.2783 

0.4044 

3  60  4.0 

160.0 

0  .01851, 

181,0.0 

155.0 

-51.31 

-23.35 

0.6752 

0.2720 

0.4051 

3559.0 

165.0 

0. 01863 

1750.0 

151.0 

-■.9.50 

-21.32 

0.6916 

0.2666 

0.4059 

3517.3 

170.0 

0.01881. 

1660.0 

11,8.0 

-47.70 

-13.73 

0.7038 

0.2619 

0.4066 

3477.0 

175.0 

0. 01900 

1610.0 

11,1,.  0 

-45.90 

-17.76 

0.7166 

0.2576 

0.4071 

3437.0 

180.0 

0.01916 

1560.0 

11,0.0 

-44.10 

-15.72 

0.7270 

0.2543 

0.4076 

3398.0 

165.1) 

0.01933 

1500.0 

136.0 

-42.31 

-13.63 

0.7362 

0.2513 

0.4079 

3359.0 

190.0 

0.01950 

11,50.0 

131.0 

-40.53 

-11.64 

0.7491 

0.2486 

0.4091 

3320.0 

200.0 

0.01985 

1360.0 

121,. 0 

-36.57 

-7.563 

0.7700 

0.2441 

0.4079 

3243.0 

205.0 

0.02003 

1320.0 

120.0 

-35.19 

-5.529 

0.7801 

0.2421 

0.4077 

3205.0 

21D.0 

0.02021 

1280.0 

116.0 

-33.43 

-3.491 

0.7B-J9 

0.2404 

0.4073 

3167.0 

215.0 

0.0201,0 

121,0.0 

112.0 

-31.67 

-1.456 

0.7955 

0.2387 

0.4069 

3130.0 

220.0 

0.02059 

1210.0 

109.0 

-29.92 

0.5765 

0.8083 

0.2372 

0.4  0  64 

3093.0 

225.0 

0.02073 

1170.0 

105.0 

-23.17 

2.607 

0.8180 

0.2357 

0. 4059 

3056.0 

230.0 

0.02093 

111,0.0 

102.0 

-26.44 

4.634 

0.8269 

0.2344 

0.4051 

3020.0 

235.0 

0.02118 

1110.0 

93.6 

-24.70 

5.653 

0.8356 

0.2331 

0.4044 

2985.0 

210.0 

0.02133 

1080.0 

95.5 

-22.98 

0.673 

0.8441 

0.2318 

0.4036 

2950.0 

245.0 

0. 02153 

1050.0 

92.5 

-21.27 

11.69 

0.8524 

0.2306 

0.4027 

2917.0 

250.0 

0.02179 

1020.0 

39.6 

-19.56 

12.70 

0.8605 

0.2294 

0.4019 

2883.0 

255.0 

0.02200 

1000.0 

86.9 

-17.87 

1-..71 

0.3685 

0.2283 

0.4009 

2  851.0 

260.0 

0.02221 

975.0 

81..  2 

-16.18 

16.71 

0.8763 

0.2272 

0.3997 

2819.0 

265.0 

0.0221,2 

952.0 

81.6 

-14.50 

13.71 

0.8839 

0.2261 

0.3987 

2  78  3.0 

270.0 

0.0226* 

930.0 

79.  1 

-12.83 

20.70 

0.8913 

0. ?251 

0.3975 

2759.0 

275.0 

0.02296 

909.0 

76.7 

-11.17 

22.63 

0.8986 

0.2240 

0.3964 

2  72  9  .  0 

280.0 

0. 023O3 

889.0 

71,. i, 

-9.530 

24.56 

0.3057 

0.2230 

0.3951 

2  701.0 

285.0 

0.02331 

970.0 

72.2 

-7.889 

26.63 

0.9127 

0.2220 

0.3939 

2674.0 

290.0 

0.02353 

952.0 

70.1 

-6.259 

28.60 

0.9195 

0.2211 

0.3926 

2647.0 

295.0 

0.02375 

831.. 0 

68.0 

-4.638 

30.56 

0.9262 

0.2201 

0.3913 

2621.0 

300.0 

0.02393 

918.0 

66.1 

-3.028 

32.51 

0.9328 

0.2192 

0.3900 

2596.0 

310.0 

0.021,1,5 

787.0 

62. I, 

0.1611 

36.40 

0.9455 

0.2174 

0.3872 

2549.0 

320.0 

0.021,91, 

760.0 

59.0 

3.310 

40.26 

0.9578 

0.2157 

0.3844 

2504.0 

330.0 

0.0251,3 

735.0 

55.8 

6.418 

44.09 

0.9696 

0.2141 

0.3815 

2463.0 

31.0.0 

0.02592 

712.0 

52.9 

9.485 

47.89 

0.9809 

0.2126 

0.3785 

2425.0 

350.0 

0.0261,2 

652.0 

50.2 

12.51 

51.66 

0.9913 

0.2111 

0.3756 

2389.0 

360.0 

0.02693 

671.. 0 

1.7.7 

15.50 

55.40 

1.002 

0.2097 

0.3727 

2  35  6.0 

370.0 

0.0271,5 

658.0 

1.5.  3 

16.45 

59.11 

1.013 

0.2064 

0.3697 

2325.0 

380.0 

0.02797 

61.3.0 

1.3.2 

21.35 

62.79 

1.022 

0.2072 

0.3668 

2296.0 

390.0 

0. 02850 

630.0 

1,1.2 

24.22 

66.45 

1.032 

0.2060 

0.3639 

2270.0 

1.00.0 

0.02903 

619.0 

39.3 

27.06 

70.07 

1.041 

0.2049 

0.3611 

2246.0 

1(10.0 

0.02957 

607.0 

37.6 

29.86 

73.67 

1.050 

0.2039 

0.3582 

2224.0 

1.20.0 

0.03012 

598.0 

36.0 

32.62 

77.24 

1.059 

0.2029 

0.3555 

2203.0 

430.0 

0.03065 

590.0 

34.  5 

35.35 

80.73 

1.067 

0.2020 

0.3527 

2195.0 

1.1,0.0 

0.03121 

583.0 

33.1 

38.05 

84.29 

1.075 

0.2011 

0.3501 

2169.0 

1(50.0 

0.03177 

577.0 

31.8 

40.72 

8  7.78 

1.0B3 

0.2O03 

0.3474 

2152.0 

1,60.0 

0.03233 

571.0 

30.5 

43.35 

91.24 

1.090 

0.1996 

0.3449 

2139.0 

1,70.0 

D. 03289 

567.0 

29.4 

45.96 

9*.68 

1.098 

0.1989 

0.3424 

2126.0 

1,80.0 

0.0331,5 

563.0 

28.3 

48.54 

98.09 

1.105 

0.1982 

0.3399 

2114.0 

1,90.0 

0.031,01 

559.0 

27.3 

51.09 

101.5 

1.112 

0.1976 

0.3375 

2104.0 

500.0 

0.031,53 

556.0 

26.4 

53.61 

104.3 

1.119 

0.1970 

0.3352 

2095.0 

510.0 

0.03515 

551,. 0 

25.5 

56.12 

103.2 

1.125 

0.1964 

0.3330 

2096.0 

520.0 

0.03571 

553.0 

24.6 

58.59 

111.5 

1.132 

0.1959 

0.3309 

2079.0 

530.0 

0.03629 

551.0 

23.6 

61.05 

114.3 

1.138 

0.1954 

0.3287 

2073.0 

51,0.0 

0.03685 

550.0 

23.1 

63.48 

118.  1 

1.144 

0.1949 

0.3266 

2067.0 

550.0 

0.  0371,2 

550.0 

22.4 

65.89 

121.3 

1.150 

0.1945 

0.3247 

2062.0 

560.0 

0.03793 

550.0 

21.7 

66.23 

124.6 

1.156 

0.1941 

0.3227 

2  05  9.0 

570.0 

0.03855 

550. 0 

21.1 

70.65 

127.3 

1.162 

0.1937 

0. 3209 

2055.0 

580.0 

0.03913 

551.0 

20.5 

73.01 

131.0 

1.167 

0.1933 

0.3191 

2  05  2.0 

590.0 

0.03971 

551.0 

19.9 

75.35 

134.2 

1.173 

0.1930 

0.3174 

2049.0 

600.0 

0.  01.028 

552.0 

19.4 

77.67 

137.3 

1.178 

0.1927 

0.3157 

2047.0 

700.0 

0.01,595 

572.0 

15.3 

100.1 

166.2 

1.226 

0.1905 

0.3019 

2050.0 

800.0 

0. 05153 

603.0 

12.6 

121.5 

197.9 

1.265 

0.1898 

0.2926 

2076.0 

900. 0 

0.05701 

639.0 

10.7 

142.4 

226.3 

1.299 

0.1901 

0.2867 

2112.0 

1000.0 

0.06233 

677.0 

9.28 

162.9 

255.3 

1.329 

0. 1914 

0.2O31 

2154.0 

1500.0 

0.08325 

975.0 

5.67 

265.2 

396.0 

1.443 

0.2035 

0.2929 

2374.0 

2000.0 

0.1131 

1070.0 

4.  11 

371.8 

539.3 

1.526 

0.2158 

0.2907 

2585.0 

25  0  0.0 

0.1375 

1260.0 

3.24 

432.6 

686.5 

1.592 

0.2249 

0.2976 

2784.0 

3000.0 

0.1616 

11,60.0 

2.68 

597.3 

836.7 

1.646 

0.2312 

0.3028 

2972.0 

3500.0 

0. 1856 

1650.0 

2.29 

714.1 

989.1 

1.593 

0.2356 

0.3066 

3150.0 

TWO-PHASE    BOUNDARY 


8000    P3I»    ISOBAR 


THERHOPHYSICAL     PROPERTIES    OF    NITROGEN 


TEMPERATURE    OENSITT 
OEG.     R         L9/CU    FT 


IMDH/OV>p  V(DP/OU>v    -i/(DP/Dtfl1 

6TU/LB  PSIA-CU    FT/BTU       PSIA 


tOJ/OTL/V  THERMAL  VISCOSITY 

CONDUCTIVITY 
1/DEG.     P       8TU/FT-HR-R    LB/FT-SEC 


THERMAL  OIELECTRIC  PRANDTL 

OIFFUSIVITY       CONSTANT  NUMBER 

SQ    FT/HR 


135.0 

55.87 

332.0 

9.59 

137000.0 

0.00122 

li<0.0 

55.52 

310.0 

9.87 

128000.0 

0.00130 

1 1.5.0 

55.15 

293.0 

0.1 

119000.0 

0.00138 

150.0 

51..  76 

279.0 

10.3 

111000.0 

0. 00145 

155.0 

51.. 35 

268.0 

0.5 

105000.0 

0.00151 

160.0 

53.91. 

259.0 

L0.6 

99000.0 

0.00156 

165.0 

53.51 

252.0 

0.6 

93900.0 

0.00161 

170.0 

53.08 

21.6.0 

0.6 

89200.0 

0.00165 

175.0 

52.63 

21.1.0 

0.6 

85000.0 

0.00169 

160.0 

52.19 

237.0 

0.5 

81200.0 

0.00172 

165.0 

51.71. 

231,.  0 

0.4 

77600.0 

0.00175 

190.0 

51.29 

231.0 

0.3 

74300.0 

0.00177 

200.0 

50.38 

226.0 

0.0 

68400.0 

0.00180 

205.0 

1.9.92 

221.. 0 

9.90 

65700.0 

0.00182 

210.0 

1.9.1.7 

222.0 

9.75 

63200.0 

0. 00183 

215.0 

1.9.02 

220.0 

9.59 

60800.0 

0.00185 

220.0 

1.8.56 

219.0 

9.43 

58500.0 

0.  00186 

225.0 

1.8.11 

217.0 

9.Z7 

56400.0 

0.00187 

230.0 

1.7.67 

216.0 

9.12 

54300.0 

C. 00188 

235.0 

1.7.22 

215.0 

6.96 

52300.0 

0.00188 

2*0.0 

1(6.78 

213.0 

8.81 

50500.0 

0.3018) 

21.5.0 

1.6. 31. 

212.0 

8.66 

48700.0 

0.00190 

250.0 

1.5.90 

211.0 

6.51 

47000.0 

0.00191 

255.0 

1.5.1.6 

210.0 

8.37 

4540  0.0 

0.00191 

260.0 

1.5.03 

209.0 

8.23 

4390  0.0 

0.0  0192 

265.0 

1.1. .  60 

207.0 

8.09 

42500.0 

0.00192 

270.0 

1.1..  17 

206.0 

7.96 

41100.0 

0.00193 

275.0 

1.3.75 

205.0 

7.83 

3980  0.0 

0.00193 

280.0 

1.3.33 

201,.  0 

7.70 

38500.0 

0.00193 

285.0 

1(2.91 

204.0 

7.58 

37300.0 

0.00194 

290.0 

1.2.50 

203.0 

7.46 

36200.0 

0.00194 

295.0 

1.2.09 

202.0 

7.35 

35100.0 

0.0D194 

300.0 

1.1.68 

201.0 

7.23 

34100.0 

0.00194 

310.0 

1(0.88 

200.0 

7.02 

32200.0 

0. 00194 

320.0 

1.0.10 

199.0 

6.82 

30500.0 

0.00194 

330.0 

39.33 

198.0 

6.63 

28900.0 

0.  00193 

31.0.0 

38.58 

197.0 

6.45 

37500.0 

0.00192 

350.0 

3  7.81. 

196.0 

6.26 

26200. 0 

0.00192 

360.0 

37.13 

196.0 

6.12 

25000.0 

0.00190 

370.0 

36.1(3 

195.0 

5.97 

24000.0 

0.00189 

360.0 

35.75 

195.0 

5.83 

23000.0 

0.00188 

390.0 

35.09 

195.0 

5.70 

22100.0 

0.00186 

1.00.0 

31..  1.1. 

195.0 

5.57 

21300.0 

0.00165 

1.10.0 

33.81 

196.0 

5.45 

20500.0 

0.00183 

1.20.0 

33.20 

196.0 

5.34 

19900.3 

0. 00161 

1.30.0 

32.61 

197.0 

5.23 

19200. 0 

0.00179 

1.1.0.0 

32. 04 

198.0 

5.13 

18700.0 

0.00177 

1.50.0 

31.1.8 

199.0 

5.04 

18100. C 

0.00175 

1.60.0 

30.93 

200.0 

4.95 

17700.0 

0.00173 

1.70.0 

3  0.1(1 

201.0 

4.86 

17200.0 

0.00171 

1.80.0 

29.90 

202.0 

4.78 

16800.0 

0.00168 

1.90.0 

29.1(0 

203.0 

4.70 

16400.0 

0.00166 

500.0 

28.92 

205.0 

4.63 

16100.0 

0.00164 

510.0 

28.1.5 

206.0 

4.56 

15800.0 

0.00162 

520.0 

28.00 

208.0 

4.49 

1550  0.0 

0.00159 

530.0 

27.56 

209.0 

4.43 

15200.0 

0.00157 

5  40.0 

27.11. 

211.0 

4.37 

14900.0 

0.00155 

550.0 

26.72 

213.0 

4.31 

14700.0 

0.00152 

560.0 

26.32 

215.0 

4.26 

14500.0 

0.00150 

570.0 

25.93 

217.0 

4.20 

1430  0.0 

0.00149 

580.0 

25.55 

219.0 

4.15 

14100.0 

0.00146 

590.0 

25.19 

221.0 

4.10 

13900.0 

0. 00144 

600.0 

21..  83 

223.0 

4.06 

13700.0 

0.00142 

700.0 

21.76 

21,6.0 

3.68 

12500.0 

0.00123 

800.0 

19.1(1 

273.0 

3.41 

11700.0 

0.00107 

900.0 

17.5i( 

301.0 

3.20 

11200.0 

0.000952 

1000.0 

16.03 

331.0 

3.03 

10800.0 

0. 000856 

1500.0 

11.33 

1,95.0 

2.46 

9910.0 

0.000572 

2000.0 

6.81(1 

669.0 

2.16 

947  0.0 

0.000434 

25  0  0.0 

7.271. 

81. 4.0 

1.98 

9200.0 

0.000352 

3000.0 

6.188 

1020.0 

1.87 

9010.0 

0. 000298 

3500.0 

5.388 

1190.0 

1.80 

8870.0 

0.000258 

THO-PHA3E    BOUNDARY 


THERMODYNAMIC    PROPERTIES    OF     NITROGEN 


10000    P3IA 

ISOBAR 

TEMPERATURE 

VOLUME 

ISOTHERM 
OERIVATIVE 

ISOCHOPE 
DERIVATIVE 

INTERNAL 
ENERGY 

ENT+AlPY 

ENTROPY 

CV 

CP 

VELOCITY 
OF    SOUND 

OEG.     R 

CU    FT/. a 

CU    FT-PSIA/LB 

PSIA/R 

BTU/LB 

BTU/L8 

8TU/LB-R 

BTU    /    LB    -R 

FT/SEC 

11.0.0 

0.01775 

2630.0 

163.0 

-59.29 

-26.42 

0.6173 

0.3063 

0.3836 

3933.0 

145.0 

0.01765 

2160.0 

163.0 

-57.51. 

-24.48 

0.6303 

0.2965 

0.3882 

3877.0 

150.0 

0.01795 

231.0.0 

162.0 

-55.80 

-22.54 

0.6441 

0.2879 

0.3887 

3828.0 

155.0 

0. 01603 

2230.0 

161.0 

-51.. 06 

-20.59 

0.6568 

0.2806 

0.3899 

3  78  6.0 

160.0 

0.01820 

2120.0 

159.0 

-52.31. 

-13.64 

0.6692 

0.2742 

0.3914 

3  74  7.0 

165.0 

0.01632 

2030.0 

157.0 

-50.61 

-16.68 

0.6813 

0.2688 

0.3930 

3710.0 

170.0 

0.  0181.5 

1950.0 

154. 0 

-1.8.68 

-14.71 

0.6931 

0.2642 

0.3946 

3675.0 

175.0 

0.01853 

1880.0 

151.0 

-47.16 

-12.73 

0.7045 

0.2603 

0.3961 

3  64  0.0 

160.0 

0.01673 

1810.0 

11.8.0 

-45.1.1. 

-10.75 

0.7157 

0.2568 

0.3973 

3606.0 

185.0 

0.01883 

1760.0 

11.1.. 0 

-1.3.72 

-8.766 

0.7266 

0.2539 

0.3982 

3572.0 

190.0 

0. 01903 

1700.0 

11.0.0 

-1.2.00 

-6.773 

0.7372 

0.2513 

0.3989 

3538.0 

200.0 

0.01933 

1600.0 

133.0 

-38.57 

-2.780 

0.7577 

0.2469 

0.3996 

3469.0 

205.0 

0.  0191.3 

1560.0 

129.0 

-36.86 

-0.7831 

0.7676 

0.2450 

0.3996 

3435.0 

210.0 

0.01965 

1520.0 

126.0 

-35.16 

1.214 

0.7772 

0.2433 

0.3994 

3401.0 

215.0 

0.01981 

11.80.0 

122.0 

-33.1.6 

3.211 

0.7866 

0.2418 

0.3991 

3367.0 

220.0 

0.01997 

11.50.0 

119.0 

-31.76 

5.206 

0.7958 

0.2403 

0.3987 

3333.0 

225.0 

0.02013 

11.10.0 

115.0 

-30.08 

7.198 

0.8047 

0.2389 

0.3981 

3300.0 

230.0 

0. 02030 

1360.0 

112.0 

-28.1.0 

9.186 

0.8135 

0.2377 

0.3974 

3267.0 

235.0 

0.0201.7 

1350.0 

109.0 

-26.72 

11.17 

0.8220 

0.2364 

0.3967 

3234.0 

2*0.0 

0.  02061. 

1320.0 

106.0 

-25.06 

13.15 

0.8303 

0.2352 

0.3958 

3202.0 

245.0 

0.02081 

1290.0 

103.0 

-23.1.0 

15.13 

0.8385 

0.2341 

0.3949 

3171.0 

250.0 

0.02098 

1260.0 

100.0 

-21.75 

17.10 

0.8465 

0.2330 

0.3940 

3140.0 

255.0 

0  .02115 

1230.0 

96.9 

-20.10 

19.0  7 

0.8543 

0.2319 

0.3930 

3110.0 

260.0 

0.02131. 

1210.0 

91. 1 

-18.1.7 

21.03 

0.8619 

0.2308 

0.3913 

3080.0 

265.0 

0.02152 

1160.0 

91.5 

-16.81. 

22.99 

0.8693 

0.2298 

0.3908 

3  051.0 

270.0 

0. 02170 

1160.0 

89.0 

-15.23 

24.94 

0.8766 

0.2288 

0.3896 

3023.0 

275.0 

0.02188 

111.0.0 

86.5 

-13.62 

26.88 

0.8838 

0.2278 

0.3884 

2995.0 

260.0 

0.02206 

1110.0 

SI.  1 

-12.02 

2  3.82 

0.8908 

0.2268 

0.3872 

2968.0 

265.0 

0.02221. 

1090.0 

81.9 

-10.1.3 

30.76 

0.8976 

0.2259 

0.3859 

2942.0 

290.0 

0.0221.3 

1070.0 

79.7 

-8.853 

32.68 

0.9043 

0.2250 

0.3847 

2916.0 

295.0 

0.02262 

1050.0 

77.5 

-7.280 

34.60 

0.9109 

0.2240 

0.3834 

2891.0 

300.0 

0.02281 

1010.0 

75.5 

-5.716 

36.52 

0.9173 

0.2231 

0.3821 

2  86  7.0 

310.0 

0.02313 

1000.0 

71.6 

-2.615 

40.32 

0.9298 

0.2214 

0.3794 

2821.0 

320.0 

0.02353 

971.0 

68.0 

O.i.  1.81 

44.10 

0.9418 

0.2197 

0.3767 

2777.0 

330.0 

0.02397 

91.3.0 

61..  7 

3.1.76 

47.86 

0.3533 

0.2181 

0.3739 

2736.0 

31.0.0 

0.021.35 

917.0 

61.6 

6.1.67 

51.58 

0.9645 

0.2166 

0.3712 

2698.0 

350.0 

0.021.76 

8  93.0 

58.7 

9.1.23 

55.28 

0.9752 

0.2151 

0.3585 

2662.0 

360.0 

0.02517 

871.0 

56.0 

12.31. 

53.95 

0.3655 

0.2137 

0.3657 

2628.0 

370.0 

0.02558 

851.0 

53.5 

15.23 

62.60 

0.996 

0.2124 

0.3631 

2597.0 

360.0 

0.02599 

833.0 

51.2 

18.08 

66.21 

1.005 

0.2111 

0.3604 

2567.0 

390.0 

0.0261.1 

817.0 

1.9.0 

20.90 

63.81 

1.014 

0.2099 

0.3578 

2  54  0.0 

1.00.0 

0.02683 

802.0 

1.6.9 

23.69 

73.37 

1.024 

0.2088 

0.3553 

2514.0 

1.10.0 

0. 02725 

788.0 

1.5.0 

26.1.5 

76.91 

1.032 

0.2077 

0.3527 

2490.0 

1.20.0 

0. 02763 

776.0 

1.3.2 

29.17 

80.43 

1.041 

0.2067 

0.3503 

2468.0 

1.30.0 

0.02810 

765.0 

01.6 

31.87 

83.32 

1.049 

0.2057 

0.3479 

2448.0 

1.1.0.0 

0.02851. 

751.. 0 

1.0.0 

34. 54 

87.33 

1.057 

0.2048 

0.3456 

2429.0 

1.50.0 

0.02897 

745.0 

33.5 

37.19 

90.33 

1.065 

0. 2039 

0.3433 

2411.0 

".60.0 

0.02940 

737.0 

37.2 

39.80 

94.25 

1.072 

0.2031 

0.3411 

2395.0 

1.70.0 

0.02381. 

730.0 

35.9 

42.39 

97.65 

1.079 

0.2023 

0.3389 

2  37  9.0 

1.60.0 

0.03028 

723.0 

31..  6 

44.96 

101.0 

1.087 

0.2016 

0.3368 

2365.0 

■•90.0 

0.03072 

717.0 

33.5 

47.50 

104.4 

1.094 

0.2009 

0.3348 

235  2.0 

500.0 

0. 03115 

712.0 

32.4 

50.02 

107.7 

1.100 

0.2003 

0.3328 

2341.0 

510.0 

0. 03160 

707.0 

31.1. 

52.52 

111.0 

1.107 

0.1996 

0.3309 

2330.0 

520.0 

0.03205 

703.0 

30.4 

55.00 

114.3 

1.113 

0.  t990 

0.3290 

2320.0 

530.0 

0.  0321.3 

699.0 

29.5 

57.46 

117.6 

1.119 

0.1985 

0.3272 

2311.0 

51.0.0 

0.03294 

69b. 0 

28.6 

59.90 

120.3 

1.126 

0.1980 

0.3254 

2302.0 

550.0 

0.03338 

693.0 

27.8 

62.31 

124.1 

1.132 

0.1975 

0.3237 

2295.0 

560.0 

0.03383 

691.0 

27.0 

64.72 

127.4 

1.137 

0. 1970 

0.3220 

2288.0 

570.0 

0.031.23 

669.0 

26.2 

67.10 

130.6 

1.143 

0.1956 

0.3204 

2282.0 

560.0 

0. 0  3*72 

688.0 

25.5 

69.47 

133.3 

1.149 

0.1961 

0.3188 

2276.0 

590.0 

0.03517 

687.0 

21.. 9 

71.82 

136.9 

1.154 

0.1957 

0.3173 

2271.0 

600.0 

0. 03562 

686.0 

21.. 2 

74.16 

140.1 

1.159 

0. 1954 

0.3159 

2  26  7.0 

700.0 

0.01.003 

691.0 

19.2 

96.81 

171.1 

1.207 

0.  1927 

0.3036 

2246.0 

600.0 

0.  01.1.53 

712.0 

15.8 

114.5 

201.0 

1.247 

0. 1917 

0.2950 

2253.0 

900.0 

0.  01.890 

71.1.0 

13.5 

139.6 

230.1 

1.281 

0.1918 

0.2893 

2275.0 

1000.0 

0.05322 

771.. 0 

11.7 

160.3 

253.9 

1.312 

0.1928 

0.2857 

2306.0 

1500.0 

0.071.02 

962.0 

7.13 

263.7 

400.8 

1.427 

0.2044 

0.2348 

2493.0 

2000.0 

0.09100 

1160.0 

5.16 

370.8 

54  +  . 9 

1.510 

0.2165 

0.2919 

2637.0 

2500.0 

0.1136 

1350.0 

..06 

482.3 

692.6 

1.575 

0.2254 

0.2985 

2875.0 

3000.0 

0.1329 

151.0.0 

3.35 

597.0 

843.1 

1.530 

0.2316 

0.3034 

3055.0 

3500.0 

0.  1521 

1730.0 

2.86 

714.1 

996.0 

1.677 

0.2360 

0.3070 

3226.0 

TWO-PHASE    BOUNOARy 


10000    PSIA    ISOBAk 


THEPMOPHYSICAL    PROPERTIES    OF    NITROGEN 


TEMPERATURE    OENSITY 
DEG.    R         LB/CU   FI 


V<OH/OV) 
BTU/LB 


VIOP/DU)        -V<DP/OK)T 
PSIA-CU    FT/BTU       PSI 6 


(OV/OTl^V 
1/OEG 


THERMAL 
ONDUCTIl/ITY 
BTU/FT-HR-R 


VISCOSITY 
LB/FT-SEC 


THERMAL  OIELECTRIC  PRANDTL 

DIFFUSIvlITY       CONSTANT  NUMBER 

SO    FT/HR 


11.0 

0 

56 

33 

US 

0 

56 

01 

150 

0 

55 

67 

155 

0 

55 

32 

160 

0 

54 

95 

165 

0 

54 

57 

170 

0 

54 

10 

175 

0 

53 

7« 

180 

0 

53 

38 

185 

0 

52 

97 

190 

0 

52 

56 

ZOO 

0 

51 

73 

2  0  5 

0 

51 

31 

210 

0 

50 

90 

215 

0 

50 

49 

220 

0 

50 

00 

225 

0 

49 

67 

2  30 

0 

49 

26 

2  35 

0 

48 

85 

240 

0 

48 

45 

245 

0 

48 

35 

250 

0 

47 

65 

255 

0 

47 

26 

260 

0 

46 

87 

265 

0 

46 

40 

270 

0 

46 

09 

275 

0 

45 

71 

260 

0 

45 

33 

2  65 

0 

44 

95 

290 

0 

44 

58 

295 

0 

44 

21 

300 

0 

43 

05 

310 

0 

43 

12 

320 

0 

42 

42 

330 

0 

41 

7Z 

340 

0 

41 

04 

350 

0 

40 

30 

360 

0 

39 

73 

370 

0 

39 

09 

360 

0 

38 

47 

390 

0 

37 

87 

<>00 

0 

37 

27 

410 

0 

36 

70 

-20 

0 

36 

13 

".30 

0 

35 

56 

HI 

0 

35 

04 

470 

0 

33 

51 

400 

0 

33 

03 

490 

0 

32 

55 

500 

0 

32 

0  9 

510 

0 

31 

64 

520 

0 

31 

21 

530 

0 

30 

78 

540 

0 

30 

36 

550 

0 

29 

96 

560 

0 

29 

56 

570 

0 

29 

ia 

580 

0 

28 

60 

590 

0 

28 

43 

600 

0 

28 

00 

700 

0 

24 

94 

800 

0 

22 

46 

900 

0 

20 

45 

1000 

0 

16 

79 

1500 

0 

13 

51 

2000 

.0 

10 

64 

2500 

0 

8 

30 

3000 

0 

7 

52 

354.0 
331.0 
312.0 
298.0 
287.0 
278.0 
271.0 
265.0 
261.0 
257.0 

254.0 
249.0 
247.0 
246.0 
244.0 
243.0 
242.0 
241.0 
240.0 
239.0 

238.0 
237.0 
236.0 
235.0 
235.0 
234.0 
233.0 
232.0 
232.0 
231.0 

230.0 
230.0 
229.0 
226.0 
227.0 
227.0 
226.0 
226.0 
226.0 
226.0 

226.0 
226.0 
227.0 
227.0 
228.0 
228.0 
229.0 
230.0 
231.0 
232.0 

233.0 
235.0 
236.0 
237.0 
239.0 
240.0 
242.0 
244.0 
246.0 
247.0 

249.0 
251.0 
273.0 
298.0 
326.0 
355.0 
519.0 
696.0 
872.0 
1050.0 

1220.0 


9.12 
8.98 
8.84 
8.70 
8.57 
6.44 
6.31 
8.18 
8.06 
7.94 

7.03 
7.72 


5.12 
5.04 

4.96 


3.68 
3.43 
3.23 


148000 .0 
139000.0 
130000.0 
123000.0 
117000.0 
111000.0 
106000.0 
101000.0 
96800.0 
93000.0 

89400.0 
83000.0 
80100.0 
77400.0 
74800.0 
72400.0 
70100.0 
67900.0 
65700.0 
63700.0 

61800.0 
60000.0 
58200.0 
56500.0 
54900.0 
53400.0 
51900.0 
50500.0 
49100.0 
47800.0 

46600.0 
45400.0 
43200.0 
41200.0 
39300.0 
37600.0 
36100.0 
34600.0 
33300.0 
32100.0 

30900.0 
29900.0 
2890  0.0 
28000.0 
27200.0 
26400.0 
25700.0 
25100.0 
24400. 0 
23900.0 

23300.0 
22800.0 
22400.0 
21900.0 
21500.0 
21100.0 
20800.0 
20400.0 
20100.0 
19800.0 

19500.0 
19300.0 
17200.0 
16000.0 
15100.0 
14500.0 
13000.0 
12300.0 
11900.0 
11600.0 

11400.0 


0.00110 
0.00117 
0. 30124 
0.00131 
0.10136 
0. 00141 
0.00146 
0.00149 
0.00152 
0.00155 

0.00157 
0.00160 
0.00161 
0.00162 
0.00163 
0.00164 
0.00165 
0.00165 
0.00165 
0.00166 

0.00166 
0.00166 
0.00166 
0.00167 
0.00167 
0.00167 
0.00167 
0.00167 
0.00167 
0.00166 

0.00166 
0.00166 
0.00166 
0.00165 
0.00164 
0.00164 
0.00163 
0.00162 
0.00161 
0.00160 

0.00158 
0.00157 
0.00156 
0.00154 
0.00153 
0.00151 
0.00150 
0.00148 
0.00147 
0.00145 

0.00143 
0.00142 
0,00140 
0.00139 
0.00137 
0.00135 
0.00134 
0.00132 
0.00130 
0.00129 

0.00127 

0.00126 

0.00111 

0.000990 

0.000889 

0.000805 

0.000548 

0.000420 

0.000342 

0.000290 

0.000252 


TWO-PHASE  BOUNDARY 


THERMODYNAMIC     PROPERTIES    OF    NITROGEN 


20000    PSIA    ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 
DERIVATIVE 

ISOCHORE 
DERIVATIVE 

INTERNAL 
ENERGY 

ENTHALPY 

ENTROPY 

CV 

CP 

VELOCITY 
OF    SOUND 

DEG.     R 

CU    FT/LB 

CU    FT-PSIA/LB 

PSIA/R 

BTU/LB 

BTU/LB 

BTU/LB-R 

BTU    /    LB    -R 

FT/SEC 

165.0 

0.01715 

31.8  0.0 

162.0 

-53.28 

10.24 

0.6461 

0.2639 

0.3316 

4503.0 

170.0 

0.01722 

3350.0 

165.0 

-51.87 

11.91 

0.6561 

0  .  26 1 4 

0.3374 

4  47  4.0 

175.0 

0.01730 

3220.0 

167.0 

-50.44 

13.61 

0.6660 

0.2594 

0.3433 

4446.0 

160.0 

0.01733 

3110.0 

168.0 

-49.01 

15.35 

0.6757 

0.2579 

0.3491 

4419.0 

185.0 

0.0171(6 

3020.0 

168.0 

-47.56 

17.10 

0.6854 

0.2567 

0.3544 

4392.0 

190.0 

0.01755 

2930.0 

167.0 

-46.09 

18.39 

0.5949 

0.2558 

0.3594 

4365.0 

200.0 

0.01773 

2770.0 

161..  0 

-43.13 

22.53 

0.7136 

0.2542 

0. 3675 

4  310.0 

305.0 

0.01782 

2710.0 

162.0 

-41.63 

24.37 

0.7227 

0.2535 

0.3707 

4283.0 

210.0 

0.01792 

2650.0 

160.0 

-40.12 

26.23 

0.7316 

0.2529 

0.3734 

4256.0 

215.0 

0.01802 

2590.0 

157.0 

-38.61 

23.10 

0.7404 

0.2523 

0.3755 

4229.0 

220.0 

0.01812 

251.0.0 

154.0 

-37.10 

29.99 

0.7491 

0.2516 

0.3771 

4202.0 

225.0 

0.01822 

2500.0 

152.0 

-35.58 

31.87 

0.7576 

0.2510 

0.3783 

4175.0 

230.0 

0.01832 

21.50.0 

149.0 

-34.06 

33.77 

0.7659 

0.2504 

0.3792 

4148.0 

235.0 

0.0181.2 

2410.0 

146.0 

-32.54 

35.67 

0.7741 

0.2497 

0.3797 

412  2.0 

2<i0.0 

0.01852 

2370.0 

143.0 

-31.03 

37.56 

0.7821 

0.2491 

0.3799 

4096.0 

245.0 

0.01863 

231.0.0 

140.0 

-29.51 

39.46 

0.7899 

0.2484 

0.3798 

4071.0 

250.0 

0. 01873 

2310.0 

137.0 

-28.00 

41.36 

0.7976 

0.2477 

0.3796 

4046.0 

255.0 

0.01383 

2270.0 

134.0 

-26.48 

43.26 

0.8051 

0.2470 

0.3791 

4021.0 

260.0 

0.  01891. 

221(0.0 

131.0 

-24.96 

45.15 

0.8124 

0.2462 

0.3785 

3997.0 

265.0 

0.01901. 

2210.0 

126.0 

-23.48 

47.04 

0.8196 

0.2455 

0.3778 

3973.0 

270.0 

0.01915 

2190.0 

126.0 

-21.98 

46.93 

0.8267 

0.2447 

0.3770 

3949.0 

275.0 

0.01925 

2160.0 

123.0 

-20.49 

50.81 

0.8336 

0.2440 

0.3760 

3926.0 

280.0 

0.01936 

2130.0 

120.0 

-19.00 

52.69 

0.6404 

0.2432 

0.3750 

3903.0 

265.0 

0.0191(7 

2110.0 

118.0 

-17.52 

54.56 

0.8470 

0.2424 

0.3739 

3881.0 

290.0 

0.01957 

2080.0 

115.0 

-16.05 

56.43 

0.8535 

0.2416 

0.3728 

3859.0 

295.0 

0.01968 

2060.0 

113.0 

-14.58 

58.29 

0.8599 

0.2408 

0.3717 

3838.0 

300.0 

0.01978 

201(0.0 

111.0 

-13.11 

60.15 

0.8661 

0.2400 

0.3705 

3817.0 

310.0 

0. 02000 

1990.0 

106.0 

-10.21 

63.84 

0.8782 

0.2384 

0.3680 

3776.0 

320.0 

0.02021 

1950.0 

102.0 

-7.339 

67.51 

0.8898 

0.2368 

0.3656 

3738.0 

330.0 

0.  0201.2 

1910.0 

98.0 

-4.486 

71.15 

0.9011 

0.2352 

0.3630 

3700.0 

340.0 

0.02061. 

1860.0 

94.3 

-1.659 

74.77 

0.9119 

0.2337 

0.3605 

3664.0 

350.0 

0.02085 

161.0.0 

90.8 

1.141 

73.36 

0.9223 

0.2322 

0.3581 

3630.0 

360.0 

0.02106 

1810.0 

87.5 

3.916 

81.93 

0.9323 

0.2307 

0.3556 

3598.0 

370.0 

0. 02128 

1780.0 

84.4 

6.667 

85.47 

0.9420 

0.2292 

0.3532 

3566.0 

380.0 

0.0211.3 

1750.0 

81.5 

9.392 

88.99 

0.9514 

0.2278 

0.3509 

3537.0 

390.0 

0.02171 

1730.0 

78.7 

12.09 

92.49 

0.9605 

0.2264 

0.3486 

3508.0 

1(00.0 

0.02192 

1700.0 

76.1 

14.77 

95.97 

0.9693 

0.2251 

0.3464 

3481.0 

1(10.0 

0.02211. 

1660.0 

73.6 

17.43 

99.42 

0.9778 

0.2238 

0.3442 

3455.0 

•(20.0 

0.02235 

1650.0 

71.3 

20.06 

102.9 

0.9861 

0.2226 

0.3421 

3431.0 

1(30.0 

0.02257 

1630.0 

69.1 

22.67 

106.3 

0.9941 

0.2214 

0.3401 

3407.0 

1(1(0.0 

0. 02273 

1610.0 

67.0 

25.27 

109.7 

1.002 

0.2202 

0.3381 

3335.0 

1(50.0 

0.02300 

1590.0 

65.0 

27.84 

113.0 

1.010 

0.2191 

0.3362 

3364.0 

1)60.0 

0.02322 

1570.0 

63.1 

30.39 

116.4 

1.017 

0.2180 

0.3344 

3344.0 

470.0 

0.0231(3 

1560.0 

61.3 

32.92 

119.7 

1.024 

0.2170 

0.3326 

3324.0 

1.80.0 

0.02365 

1540.0 

59.6 

35.44 

123.0 

1.031 

0.2160 

0.3309 

3306.0 

1(90.0 

0.02387 

1520.0 

58.0 

37.93 

126.3 

1.038 

0.2151 

0.3292 

3289.0 

500.0 

0.021(03 

1510.0 

56.5 

40.42 

129.6 

1.044 

0.2141 

0.3276 

3272.0 

510.0 

0.021(30 

1500.0 

55.0 

42.88 

132.9 

1.051 

0.2133 

0.3260 

3256.0 

520.0 

0.021.52 

11(60.0 

53.6 

45.33 

136.1 

1.057 

0.2124 

0.3245 

3241.0 

530.0 

0.021.71. 

1470.0 

52.3 

47.76 

139.4 

1.063 

0.2116 

0.3231 

3227.0 

51(0.0 

0.021.95 

1460.0 

51.0 

50.18 

142.6 

1.069 

0.2108 

0.3217 

3213.0 

550.0 

0. 02517 

1450.0 

49.8 

52.59 

145.8 

1.075 

0.2101 

D.3203 

3200.0 

560.0 

0.02539 

11(1(0.0 

48.6 

54.98 

149.0 

1.081 

0.2094 

0.3190 

3108.0 

570.0 

0.02561 

11(30.0 

47.5 

57.36 

152.2 

1.087 

0.2087 

0.3178 

3176.0 

580.0 

0.02582 

11.20.0 

46.4 

59.72 

155.4 

1.092 

0.2081 

0.3166 

3165.0 

590.0 

0. 02604 

1410.0 

45.4 

62.07 

158.5 

1.098 

0.2075 

0.3154 

3155.0 

600.0 

0.02626 

11(10.0 

44.4 

64.42 

161.7 

1.103 

0.2069 

0.3143 

3145.0 

700.0 

0.02844 

1350.0 

36.3 

87.28 

192.6 

1.151 

0.2023 

0.3049 

3069.0 

800.0 

0.03061 

1320.0 

30.6 

109.4 

222.7 

1.191 

0.1998 

0.2964 

3024.0 

900.0 

0.03273 

1310.0 

26.4 

130.9 

252.3 

1.226 

0.1988 

0.2941 

3001.0 

1000.0 

0  .  031.91. 

1320.0 

23.2 

152.2 

281.6 

1.257 

0.1990 

0.2914 

2992.0 

1500.0 

0.01.51.7 

11)1)0.0 

14.4 

258.1 

426.5 

1.374 

0.2083 

0.2908 

3047.0 

2000.0 

0.05565 

1600.0 

10.4 

367.2 

573.3 

1.459 

0.2194 

0.2966 

3168.0 

2500.0 

0.06558 

1780.0 

8.15 

460.1 

723.0 

1.525 

0.2277 

0.3019 

3309.0 

3000.0 

0.07535 

1960.0 

6.72 

5  96.0 

875.0 

1.581 

0.2335 

0.3059 

3453.0 

3500.0 

0.08502 

2150.0 

5.72 

713.9 

1029.0 

1.628 

0.2375 

0.3088 

3597.0 

THO-PHASE    BOUNDARY 


joooo  p;ia  isobar 


THfcRMOPHYSICAL     PROPERTIES    OF    NITROSEN 


TEMPERATURE    OENSITr 
DEG.    R         L3/CU    rT 


\HQH/B<I\  V(DP/OU)v    -\UOP/OV>T 

8TU/LB  PSIA-CU    FT/BTU       PSIA 


<OY/OTL/i/  THERMAL  VISCOSITY 

CONDUCTIVITY 
1/DEG.     R       BTU/FT-HS-R    LB/TT-SEC 


THERMAL  DIELECTRIC  PRANOTL 

OIFFUSIVITY       CONSTANT  NUMBER 

SO    FT/HR 


165.0 

58.30 

1.16 

0 

0.5 

203000 

0 

0.000795 

170.0 

58.06 

397 

0 

0.9 

194000 

0 

0.000850 

175.0 

57.81 

383 

0 

1.1 

186000 

0 

0.000896 

1B0.0 

57.51. 

373 

0 

1.3 

179000 

0 

0.000937 

185.0 

57.27 

361. 

0 

1.4 

173000 

0 

0.000973 

190.0 

56.99 

358 

0                       1 

1.5 

167000 

0 

0.00100 

200.0 

56.1.0 

350 

0 

1.5 

156000 

0 

0.00105 

205.0 

56.11 

31.7 

0 

1.4 

152000 

0 

0.00107 

210.0 

55.81 

31.5 

0 

1.3 

148000 

0 

0.00108 

215.0 

55.50 

31.1. 

0 

1.2 

144000 

0 

0.00109 

220.0 

55.20 

31.3 

0 

1.1 

140000 

0 

0.00110 

225.0 

51.. 90 

31.2 

0 

1.0 

137000 

0 

0.00111 

230.0 

51..  59 

31.1 

0 

0.9 

134000 

0 

0.00111 

235.0 

51.. 29 

3*1 

0 

10. 7 

131000 

0 

0.00111 

240.0 

53.99 

31.1 

0 

0.6 

12800D 

0 

0.00111 

21.5.0 

53.69 

31.1 

0 

0.5 

126000 

0 

0.00111 

250.0 

53.39 

31.1 

0                       1 

0.3 

123000 

0 

0.00111 

255.0 

53.09 

31.2 

0 

0.2 

121000 

0 

0.00111 

260.0 

52.80 

31.2 

0 

0.1 

11800  0 

0 

0.00111 

265.0 

52.51 

31.2 

0 

0.0 

116000 

0 

0.00110 

270.0 

52.22 

343 

0 

9.82 

114000 

0 

0.00110 

275.0 

51.91. 

343 

0 

9.70 

112000 

0 

0.00110 

280.0 

51.65 

343 

0 

9.58 

110000 

0 

0.00109 

285.0 

51.37 

344 

0 

9.46 

108000 

0 

0.00109 

290.0 

51.09 

344 

0 

9.34 

106000 

0 

0.00108 

295.0 

50.82 

345 

0 

9.23 

105000 

0 

0.00108 

300.0 

50.55 

345 

0 

9.11 

103000 

0 

0.00107 

310.0 

50.01 

346 

0 

8.90 

1000CO 

0 

0.00106 

320.0 

1.9.1.8 

347 

0 

8.70 

96700 

0 

0.00105 

330.0 

1.8.96 

347 

0 

8.51 

93600 

0 

0.00105 

3  1.0.0 

1.8.1.6 

348 

0 

8.32 

91000 

0 

0.00104 

350.0 

1.7.96 

349 

0 

8.15 

88500 

0 

0.00103 

360.0 

1.7.1.7 

350 

0 

7.99 

86000 

0 

0.00102 

370.0 

1.7.00 

350 

0 

7.83 

83700 

0 

0.00101 

380.0 

1.6.53 

351 

0 

7.69 

81500 

0 

0.00100 

390.0 

1.6.07 

352 

0 

7.54 

79500 

0 

0.000990 

1.00.0 

1.5.61 

353 

0 

7.41 

77500 

0 

0.000981 

1.10.0 

1.5.17 

354 

0 

7.28 

7570  0 

a 

0.000973 

420.0 

44.73 

355 

0 

7.16 

73900 

0 

0.000964 

1.30.0 

44.31 

356 

0 

7.04 

72300 

0 

0.000955 

1.1.O.O 

1.3.89 

357 

0 

6.93 

70700 

0 

0.000948 

1.50.0 

1.3.1.8 

358 

0 

6.83 

69200 

0 

0.000940 

1(60.0 

1.3.07 

359 

0 

6.72 

67800 

0 

0.000932 

1.70.0 

1.2.67 

360 

0 

6.63 

6640  0 

0 

0.000924 

1.80.0 

1.2.28 

361 

0 

6.53 

65100 

0 

0.000916 

1.90.0 

1.1.90 

362 

0 

6.44 

63900 

0 

0.000908 

500.0 

1.1.52 

364 

0 

6.35 

62700 

0 

0.000901 

510.0 

1.1.15 

365 

0 

6.27 

61600 

0 

0.000893 

520.0 

1.0.79 

366 

0 

6.19 

60500 

0 

0.000886 

530.0 

(.0.1.3 

368 

0 

6.11 

5950  0 

0 

0.000873 

51.0.0 

1.0.08 

369 

0 

6.04 

5  850  0 

0 

0.00D871 

550.0 

39.73 

371 

0 

5.96 

57600 

0 

0.000864 

560.0 

39.39 

372 

0 

5.89 

56700 

0 

0.000857 

570.0 

39.05 

374 

0 

5.82 

55900 

0 

0.000850 

580.0 

38.72 

376 

0 

5.76 

55000 

0 

0. 000843 

590.0 

38.1.0 

377 

0 

5.70 

54300 

0 

0.000836 

600.0 

36.08 

379 

0 

5.63 

53500 

0 

0.000829 

700.0 

35.16 

398 

0 

5.11 

4740  0 

0 

0.000766 

800.0 

32.67 

420 

0 

4.70 

43200 

0 

0.000710 

900.0 

30.51 

446 

0 

4.36 

40100 

0 

0.000659 

1000.0 

28.62 

474 

0 

4.08 

37800 

0 

0.000615 

1500.0 

21.99 

639 

0 

3.13 

31600 

0 

0.000455 

2000.0 

17.97 

822 

0 

2.64 

28800 

0 

0.000361 

2500.0 

15.25 

1010 

0 

2.35 

27200 

0 

0.000300 

3000.0 

13.27 

1190 

0 

2.17 

26100 

0 

0.000253 

3500.0 

11  .  76 

1360 

0 

2.05 

25300 

0 

0.000226 

. 
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40000    P5IA 

ISOBAR 

TEMPERATURE 

VOLUME 

ISOTHERM 
DERIVATIVE 

ISOCHORE 
DERIVATIVE 

INTERNAL 
ENERGY 

ENTHALPY 

ENTROPY 

OV 

CP 

VELOCITr 
OF    SOUND 

OEG.    R 

CU    FT/.  3 

CU    FT-PSIA/LE 

PSIA/R 

BTU/LB 

8TU/L9 

9TU/LB-R 

BTU    /    L9    -R 

FT/SEC 

200.0 

0.01624 

5340.0 

165.0 

-44.63 

75.68 

0.6666 

0.2434 

0.2931 

5  45  6.0 

205.0 

0 .01629 

5180.0 

169.0 

-43.45 

77.17 

0.6740 

0.2470 

0.3025 

5422.0 

210.0 

0. 01633 

5040.0 

172.0 

-42.25 

78.70 

0.6814 

0.25  0  2 

0.3113 

5  38  9.0 

215.0 

0.01633 

4910.0 

175.0 

-41.02 

80.28 

0.6888 

0.2531 

0.3195 

5357.0 

220.0 

0. 01643 

4790.0 

176.0 

-39.76 

81.39 

0.6962 

0.2556 

0.3270 

5326.0 

225.0 

0 . 01643 

4670.0 

177.0 

-38.48 

83.55 

0.7037 

0.2579 

0.3338 

5295.0 

230.0 

0.01653 

4570.0 

177.0 

-37.19 

85.23 

0.7111 

0.2597 

0.3399 

5265.0 

235.0 

0.01653 

4480.0 

177.0 

-35.87 

86.94 

0.7184 

0. 2613 

0.3453 

5236.0 

2"»0.0 

O. 01664 

4390.0 

177.0 

-34.54 

88.68 

0.7258 

0.2627 

0.3501 

5208.0 

245.0 

0.01669 

4310.0 

176.0 

-33.20 

90.44 

0.7330 

0.2637 

0.3542 

5181.0 

250.0 

0.01675 

4240.0 

174.0 

-31.84 

92.22 

0.7402 

0.2646 

0.3578 

515  4.0 

255.0 

0.01681 

4170.0 

173.0 

-30.47 

94.02 

0.7473 

0.2652 

0.3608 

5129.0 

260.0 

0.01687 

4110.0 

171.0 

-29.10 

95.33 

0.7544 

0.2657 

0.3633 

5104.0 

265.0 

0.01693 

4050.0 

169.0 

-27.72 

97.65 

0.7613 

0.2659 

0.3654 

5080.0 

270.0 

0.01699 

4000.0 

167.0 

-26.33 

99.48 

0.7682 

0.2660 

0.3670 

5057.0 

275.0 

0.01705 

3950.0 

165.0 

-24.94 

101.3 

0.7749 

0.2660 

0.3682 

5035.0 

280.0 

0.01711 

3910.0 

163.0 

-23.55 

103.2 

0.7815 

0.2659 

0.3692 

5013.0 

285.0 

0.01717 

3860.0 

161.0 

-22.16 

105.0 

0.7881 

0.2657 

0.3698 

4992.0 

290.0 

0.01723 

3820.0 

159.0 

-20.76 

106.9 

0.7945 

0.2654 

0.3701 

4  97  2  .  0 

295.0 

0.01729 

3790.0 

156.0 

-19.37 

108.7 

0.8003 

0.2650 

0.3703 

495  2.0 

300.0 

0.01735 

3750.0 

154.0 

-17.97 

110.6 

0.8071 

0.2645 

0.3702 

4933.0 

310.0 

0.01743 

3690.0 

149.0 

-15.19 

114.3 

0.8192 

0.2634 

0.3695 

4897.0 

320.0 

0.01760 

3630.0 

145.0 

-12.42 

118.0 

0.8309 

0.2620 

0.3683 

4  86  2.0 

330.0 

0.01773 

3580.0 

141.0 

-9.667 

121.6 

0.8422 

0.2606 

0.3666 

4830.0 

31.0.0 

0. 01785 

3530.0 

136.0 

-6.923 

125.3 

0.8531 

0.2591 

0.3647 

4799.0 

350.0 

0.01797 

3490.0 

132.0 

-4.196 

128.9 

0.8637 

0.2575 

0.3626 

4  77  0.0 

360.0 

0. 01809 

3440.0 

128.0 

-1.488 

132.5 

0.8739 

0.2558 

0.3604 

4742.0 

370.0 

0.01822 

3410.0 

125.0 

1.201 

136.1 

0.8837 

0.2542 

0.3581 

4715.0 

360.0 

0.01334 

3370.0 

121.0 

3.8  72 

139.7 

0.8932 

0.2525 

0.3557 

4689.0 

390.0 

0 .01846 

3330.0 

116.0 

6.523 

143.2 

0.9024 

0.2509 

0.3534 

4665.0 

400.0 

0.01358 

3300.0 

115.0 

9.155 

146.8 

0.9113 

0.2492 

0.3510 

4641.0 

410.0 

0.01870 

3270.0 

112.0 

11.77 

150.3 

0.9200 

0.2476 

0.3487 

4619.0 

420.0 

0.01882 

3240.0 

109.0 

14.36 

153.7 

0.9284 

0.2460 

0.3465 

4597.0 

430.0 

0.01894 

3210.0 

106.0 

16.94 

157.2 

0.9365 

0.2445 

0.3443 

4576.0 

440.0 

0.01905 

3180.0 

103.0 

19.49 

160.6 

0.9444 

0.2430 

0.3421 

4556.0 

450.0 

0.01917 

3150.0 

101.0 

22.03 

164.0 

0.9520 

0.2415 

0.3400 

4536.0 

460.0 

0.01929 

3130.0 

98.3 

24.56 

167.4 

0.9595 

0.2400 

0.3380 

4517.0 

470.0 

0.01940 

3100.0 

96.0 

27.06 

170.8 

0.9667 

0.2386 

0.3361 

4499.0 

480.0 

0.01952 

3080.0 

93.8 

29.55 

174.1 

0.9738 

0.2373 

0.3342 

4481.0 

490.0 

0. 01964 

3050.0 

91.7 

32.02 

177.5 

0.9807 

0.2360 

0.3324 

4464.0 

500.0 

0.01975 

3030.0 

89.7 

34.48 

180.8 

0.9874 

0.2347 

0.3306 

444  8.0 

510.0 

0.01987 

3O10.0 

87.8 

36.93 

184.1 

0.9939 

0.2334 

0.3289 

4432.0 

520.0 

0.01993 

2990.0 

85.9 

39.35 

187.4 

1.000 

0.2322 

0.3273 

4417.0 

530.0 

0. 02010 

2970.0 

84.2 

41.77 

190.6 

1.006 

0.2311 

0.3257 

4402.0 

540.0 

0. 02021 

2950.0 

82.5 

44.17 

193.9 

1.013 

0.2300 

0.3242 

4388.0 

550.0 

0.02033 

2930.0 

80.8 

46.56 

197.1 

1.018 

0.2289 

0.3228 

4374.0 

560.0 

0.02044 

2910.0 

79.2 

48.9  4 

200.3 

1.024 

0.2278 

0.3214 

436  0.0 

570.0 

0.02055 

2690.0 

77.7 

51.30 

203.6 

1.030 

0.2268 

0.3201 

4347.0 

580.0 

0.02067 

2870.0 

76.3 

53.66 

206.7 

1.036 

0.2259 

0.3188 

4334.0 

590.0 

0.02073 

2860.0 

74.9 

56.00 

209.9 

1.041 

0.2249 

0.3175 

4322.0 

600.0 

0.02089 

2840.0 

73.5 

58.33 

213.1 

1.046 

0.2240 

0.3163 

4310.0 

700.0 

0.02202 

2700.0 

62.2 

81.14 

244.2 

1.094 

0.2168 

0.3068 

4210.0 

800.  0 

0.02313 

2610.0 

53.9 

103.3 

2  74.6 

1.135 

0.2121 

0.3005 

4137.0 

900.0 

0.02423 

2540.0 

47.6 

124.9 

304.4 

1.170 

0.2094 

0.2967 

4082.0 

1000.0 

0.02533 

2490.0 

42.5 

146.3 

333.9 

1.201 

0.2083 

0.2945 

4042.0 

1500.0 

0. 03073 

2450.0 

27.7 

253.4 

481.0 

1.320 

0.2140 

0.2959 

3963.0 

2000.0 

0.03598 

2550.0 

20.4 

364.0 

630.5 

1.406 

0.2236 

0.3019 

3991.0 

2500.0 

0. 04110 

2690.0 

16.1 

478.2 

782.7 

1.474 

0.2310 

0.3066 

4066.0 

3000.0 

0.04612 

28  5  0.0 

13.3 

595.2 

936.8 

1.530 

0.2362 

0.3099 

4162.0 

3500.0 

0.05106 

3020.0 

11.4 

714.2 

1092.0 

1.578 

0.2398 

0.3121 

4266.0 
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1.0000    P3IA    ISOBAR 


THERMOPHYSICAL     PROPERTIES    OF    NITROSEN 


TEMPERATURE    OENSITr 


V1DH/OVL  IMDP/OUly     -V 

BTU/LB  PSIA-CU    FT/BTU 


(QV/OTL/V  THERMAL  VISCOSITY 

P     CONDUCTIVITY 
1/DEG.     R       9TU/FT-HR-R    LB/FT-SEC 


THERMAL  OIELECTRIC  PRANOTL 

OIFFUSIVITY       CONSTANT  NUMBER 

SO.    FT/HR 


200.0 

61 

56 

565 

0 

11.0 

329000 

0 

0 

000501 

205.0 

61 

1.0 

570 

0 

11.1 

318000 

0 

0 

.000531 

210.0 

61 

21. 

558 

0 

11.2 

309000 

0 

0 

000558 

215.0 

61 

06 

546 

0 

11.3 

300000 

0 

0 

000583 

220.0 

60 

88 

541 

0 

11.3 

291000 

0 

0 

000605 

225.0 

60 

69 

535 

0 

11.3 

281.000 

0 

0 

000621. 

230.0 

60 

50 

530 

0 

11.3 

277000 

0 

0 

.00061.1 

235.0 

60 

31 

526 

0 

11.2 

270000 

0 

0 

000656 

240.0 

60 

11 

523 

0 

11.2 

261.000 

0 

0 

000669 

21.5.0 

59 

90 

521 

0 

11.1 

258000 

0 

0 

000680 

250.0 

59 

70 

519 

0 

11.0 

253000 

0 

0 

000689 

255.0 

59 

1.9 

518 

0 

11.0 

21.8000 

0 

0 

000696 

260.0 

59 

29 

517 

0 

10.9 

21. 4000 

0 

0 

000702 

265.0 

59 

08 

517 

0 

10.8 

21.0000 

0 

0 

000707 

270.0 

56 

87 

517 

0 

10.7 

236000 

0 

0 

000710 

2?5.0 

58 

66 

517 

0 

10.6 

232000 

0 

0 

000713 

260.0 

58 

<tS 

517 

0 

10.5 

228000 

0 

0 

000711. 

285.0 

58 

21. 

518 

0 

10.1. 

225000 

0 

0 

000714 

290.0 

56 

03 

518 

0 

10.3 

222000 

0 

0 

000711. 

295.0 

57 

83 

519 

0 

10.2 

219000 

0 

0 

000713 

300.0 

57 

62 

520 

0 

10.1 

216000 

0 

0 

000712 

310.0 

57 

21 

522 

0 

9.92 

211000 

0 

0 

000708 

320.0 

56 

61 

521. 

0 

9.7i. 

206000 

a 

0 

000703 

330.0 

56 

1.2 

527 

0 

9.56 

202000 

0 

0 

000696 

31.0.0 

56 

03 

529 

0 

9.1.0 

198000 

0 

0 

000689 

350.0 

55 

61) 

532 

0 

9.21. 

191.000 

0 

0 

000682 

360.0 

55 

27 

531. 

0 

9.09 

190000 

0 

0 

000675 

370.0 

51. 

90 

537 

0 

8.91. 

187000 

0 

0 

000667 

360.0 

51. 

53 

539 

0 

8.80 

181.000 

0 

0 

000660 

350.0 

51. 

16 

5i»2 

0 

6.67 

181000 

0 

a 

000652 

1.00.0 

53 

83 

54* 

0 

8.55 

178000 

0 

0 

00061.5 

1.10.0 

53 

1.8 

51.6 

0 

8.1.3 

175000 

0 

a 

000636 

1.20.0 

53 

Ik 

51.9 

0 

8.31 

172000 

0 

0 

000631 

1.30.0 

52 

81 

551 

0 

8.20 

169000 

0 

0 

000625 

1.1.0.0 

52 

1.8 

553 

0 

8.10 

167000 

0 

0 

000619 

1.50.0 

52 

16 

555 

0 

8.00 

165000 

0 

0 

000612 

1.60.0 

51 

85 

557 

0 

7.90 

162000 

0 

0 

000606 

1.70.0 

51 

53 

559 

0 

7.81 

160000 

0 

0 

o  a  o&oi 

1.60.0 

51 

23 

561 

0 

7.72 

158000 

a 

0 

000595 

1.90.0 

50 

92 

563 

0 

7.63 

156000 

0 

0 

000590 

500.0 

50 

63 

565 

0 

7.55 

153000 

0 

0 

000585 

510.0 

50 

33 

567 

0 

7.1.7 

151000 

0 

0 

000580 

520.  0 

50 

01. 

569 

0 

7.39 

150000 

0 

0 

000575 

530.0 

1.9 

76 

571 

0 

7.32 

11.8000 

0 

0 

000570 

51.0.0 

1.9 

1.7 

573 

0 

7.25 

11.6000 

0 

0 

000566 

550.0 

1.9 

20 

575 

0 

7.18 

11.1.000 

0 

0 

000561 

560.0 

1.8 

92 

577 

0 

7.11 

11.2000 

0 

0 

000557 

570.0 

1.6 

65 

579 

0 

7.01. 

11.1000 

0 

0 

000553 

560.0 

1.6 

38 

581 

0 

6.98 

139000 

0 

0 

00051.9 

590.0 

1.6 

12 

583 

0 

6.92 

137000 

0 

0 

00051.5 

600.0 

1.7 

86 

585 

0 

6.86 

136000 

0 

0 

000541 

700.0 

1.5 

1.2 

605 

0 

6.32 

123000 

0 

0 

000507 

600. 0 

1.3 

Zk 

628 

0 

5.88 

113000 

0 

0 

000479 

900.0 

1.1 

27 

651. 

0 

5.50 

105000 

0 

0 

000451. 

1000.0 

39 

1.6 

682 

0 

5.17 

98500 

0 

0 

000432 

1500.0 

32 

55 

651. 

0 

3.97 

79800, 

0 

0 

000347 

2000.0 

27 

79 

1050 

0 

3.29 

70800 

0 

0 

000289 

2500.0 

21. 

33 

121.0 

0 

2.87 

651.0  0 

a 

0 

000247 

3000.0 

21 

68 

11.1.0 

0 

2.60 

61800. 

0 

0 

00D216 

3500.0 

19 

56 

1620 

0 

2.1.2 

59100 

0 

0 

0  0  0192 
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THERMODYNAMIC     PROPERTIES    OF    NITROGEN 


255.0 
260.0 
265.0 
270.0 
275.0 
2(10.0 

265.0 
250.0 
295.0 
300.0 
310.0 
320.0 
330.0 
31.0.0 
350.0 
360.0 

370.0 
360.0 
390. 0 
1*00.0 

1.10.0 


1.70.0 

ieo.o 

«.90.0 
500.0 
510.0 
520.0 
530.0 
51.0.0 
550.0 
560.0 

570.0 
5o0.0 
590.0 
600.0 
700.0 
600. 0 
900.0 
1000.0 
1500.0 
2000.0 

2500.0 
3000.0 
3500.0 


1/OLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTHALPY 

OERIYATIrfE 

DERIVATIVE 

ENERGY 

J    FT/. 3 

CU    FT-PSIA/LB 

PSIA/R 

BTU/LB 

3TU/LS 

.01565 

6860.0 

162.0 

-11.. 1.5 

13  J.  i. 

.01563 

6710.0 

166.0 

-33.29 

11.0.9 

.01571 

6560.0 

169.  0 

-32.11 

11.2. K 

.01571. 

61.20.0 

172.0 

-30.91 

11.1.0 

. 01573 

6290.0 

174.0 

-29.69 

145.6 

.01561 

6170.0 

175.0 

-23.1.1. 

11.7.2 

.01565 

6060.0 

176.0 

-27.19 

11.3.9 

. 11568 

5950.0 

177.0 

-25.92 

150.6 

.01592 

5850.0 

177.0 

-21.. 63 

152.3 

.01596 

5760.0 

177.0 

-23.31. 

15i.. 0 

.01600 

5680.0 

177.0 

-22.03 

155.7 

.  0160>> 

5600.0 

176.0 

-20.72 

157.5 

.01603 

5530.0 

175.0 

-19.39 

153.3 

. 01612 

5»60.0 

174. 0 

-18.07 

161.1 

. 01621 

5330.0 

172.0 

-15.1.0 

16... 7 

.01629 

5230.0 

169.0 

-12.72 

168.3 

.01638 

5130.0 

166.0 

-10.03 

171.9 

.0161.5 

5050.0 

162.0 

-7.351 

175.6 

.01655 

1.960.0 

159.0 

-1..668 

17J.2 

.01661. 

1.910.0 

155.0 

-1.993 

182.9 

.01673 

1.850.0 

152.0 

0.6702 

186.5 

.01681 

1.600.0 

11.8.0 

3.323 

190.1 

. 01690 

1.750.0 

11.5.0 

5.561 

19S.7 

.01699 

1.700.0 

11.2.0 

6.585 

197.3 

.01707 

U660.0 

138.0 

11.19 

200.9 

.01715 

1.6  2  0.0 

135.0 

13.78 

201.. 5 

.01725 

1.590.0 

132.0 

16.36 

208.0 

.01733 

1.550.0 

129.0 

18.92 

211.5 

.0171.2 

1.5  2  0.0 

126.0 

21.1.6 

215.0 

. 01750 

1.1.90.0 

121..  o 

23.99 

21S.5 

.01759 

1.1.60.0 

121.0 

26.50 

221.9 

.0176? 

1.1.30.0 

119.0 

28.99 

225.3 

.01775 

1.1.10.0 

116.0 

31.1.7 

223.7 

.  01781. 

1.380.0 

111..0 

33.93 

232.1 

.01792 

1.360.0 

112.0 

36.3  6 

235.5 

. 01300 

1.330.0 

110.0 

38.81 

238.8 

.01803 

1.310.0 

108.0 

1.1.23 

21.2.2 

.01817 

1.260.0 

106.0 

1.3.61. 

21.5.5 

.01825 

1.260.0 

101.. 0 

1.6.0  3 

21.3.3 

.01833 

1.21.0.0 

102.0 

1.8.1.1 

252.0 

.0181.1 

1.220.0 

100.0 

50.78 

255.3 

.0131.9 

1.200.0 

98.5 

53.11. 

253.6 

.01357 

1.160.0 

96.3 

55.1.8 

261.8 

.01865 

1.160.0 

95.3 

57.82 

265.0 

.0191.3 

3990.0 

82.0 

80.63 

296.5 

.02020 

3850.0 

72.1 

102.7 

327.2 

.02095 

3750.0 

61.. 5 

121..  t. 

357.3 

. 02172 

3670.0 

56.3 

11.5.7 

367.0 

.0251.1 

31.90.0 

39.1. 

252.8 

535.2 

.  02902 

3500.0 

29.7 

363.6 

686.0 

.03251. 

3600.0 

23.7 

1.78.3 

839.8 

. 03598 

371.0.0 

19.7 

595.8 

996.0 

.03937 

3890.0 

16.9 

715.3 

1153.0 

0.7009 
0.7073 
0.7136 
0.7199 
0.7262 
0.7325 
0.7368 
0.71.50 

0.7512 
0.7573 
0.7631. 
0.7691. 
0.7812 
0.7927 
0.8039 
0.811.8 
0.8251. 
0.8357 

0.81.56 
0.8553 
0.861.7 
0.8738 
0.8626 
0.8911 
0.8995 
0.9075 
0.9151. 
0.9230 

0.9301. 
0.9376 
0.91.1.6 
0.9515 
0.9581 
0.9646 
0.9710 
0.9772 
0.9e32 
0.9891 

0.991.9 

1.001 

1.006 

1.011 

1.060 

1.101 

1.136 

1.168 

1.288 

1.375 

1.1.1.3 


CV 

CP 

l/ELOCITY 
OF    SOUND 

BTU 

'    LB    - 

! 

FT/SEC 

0 

2522 

0 

.2930 

6078.0 

0 

2561. 

0 

.3011. 

60U2.0 

0 

26  0  2 

0 

.3091 

6008.0 

0 

2631. 

0 

.3163 

5975.0 

0 

2663 

0 

.3228 

591.1..0 

0 

2687 

0 

.3288 

5913.0 

0 

27  0  8 

0 

.331.2 

5881..  o 

0 

2726 

0 

.3391 

5  85  6  .  0 

0 

27i.l 

0 

.31.31. 

5629.0 

0 

2753 

0 

.31.73 

5803.0 

0 

2763 

0 

.3507 

5  77  8.0 

0 

2770 

0 

.3536 

575  4.0 

0 

2776 

0 

.3562 

5731.0 

0 

2779 

0 

.3583 

5709.0 

0 

.2782 

0 

.3616 

5  66  8.0 

0 

2779 

0 

.3638 

5630.0 

0 

2773 

0 

.3650 

5595.0 

0 

2763 

0 

.3653 

5562.0 

0 

2751 

0 

.3651 

5532.0 

0 

2737 

0 

.361.3 

5503.0 

0 

2721 

0 

.3631 

51.77.0 

0 

2705 

0 

3616 

51.52.0 

0 

2686 

0 

3599 

51.28.0 

0 

2670 

0 

3581 

51.06.0 

0 

2653 

0 

3561 

5385.0 

0 

2635 

0 

351.0 

5365.0 

0 

2617 

0 

.3519 

531.6.0 

0 

2600 

0 

31.98 

5328.0 

0 

2533 

0 

31.77 

5311.0 

0 

2566 

0 

31.56 

5291.. 0 

0 

251.9 

0 

31.35 

5278.0 

0 

2533 

0 

31.15 

5263.0 

0 

2517 

0 

3395 

52U8.0 

0 

2502 

0 

3376 

5233.0 

0 

21.87 

0 

3357 

5219.0 

0 

21.72 

0 

3339 

5206.0 

0 

21.58 

0 

3321 

5193.0 

- 

21.1.". 

0 

3301. 

5180.0 

0 

2431 

0 

3287 

5168.0 

0 

21.18 

0 

3271 

5156.0 

0 

21.05 

0 

3256 

511.5.0 

0 

2393 

0 

321.1 

5133.0 

0 

2382 

0 

3227 

5122.0 

0 

2370 

0 

3213 

5112.0 

0 

2277 

0 

3103 

5018.0 

0 

2215 

0 

3031 

(.91.1..0 

0 

2176 

0 

2988 

1.883.0 

0 

2155 

0 

2965 

1.631..  0 

0 

2181. 

0 

2981. 

1.697.0 

0 

2267 

0 

3050 

1.67  3.0 

c 

2335 

0 

3099 

1.707.0 

0 

2383 

0 

3130 

1.771.0 

- 

21.16 

0 

315C 

i.Si.9.0 

THO-PHASE    90UN0ARY 


THESMOPHYSICAL     PROPERTIES    OF    NITROGEN 


60000    P3IA    ISOBAR 


TEMPERATURE    OENSITf 


OE 

;.  r 

LS/CU 

235 

0 

63 

90 

21.0 

0 

63 

78 

21.5 

0 

63 

66 

250 

0 

63 

53 

255 

0 

63 

39 

260 

0 

63 

25 

265 

0 

63 

11 

270 

0 

62 

96 

2  rs 

0 

62 

81 

280 

0 

62 

66 

285 

0 

62 

50 

29C 

0 

62 

3W 

255 

0 

62 

19 

300 

0 

62 

03 

310 

0 

61 

71 

320 

0 

61 

38 

330 

0 

61 

06 

59 

79 

59 

1.7 

59 

17 

58 

86 

58 

57 

58 

27 

57 

98 

57 

69 

57 

1.1 

57 

1*. 

500 

0 

56 

06 

510 

0 

55 

81 

520 

0 

55 

55 

530 

0 

55 

30 

51.0 

0 

55 

05 

550 

0 

5* 

81 

560 

0 

51. 

56 

570 

0 

5". 

32 

580 

0 

5*. 

09 

590 

0 

53 

86 

60G 

0 

53 

63 

700 

0 

51 

1.6 

800 

0 

1.9 

50 

900 

0 

1*7 

70 

1000 

0 

!»6 

05 

1500 

0 

39 

35 

2000 

0 

31. 

1.6 

2500 

0 

30 

73 

3000 

a 

27 

79 

3500 

0 

25 

1.0 

793.0 
776.0 
762.0 
750.0 
71.0.0 
731.0 
721..  0 
717.0 
712.0 
708.0 

701.. G 
701.0 


693. 
691. 
690. 
690. 
691. 
692. 


698.0 
700.0 
703.0 
706.0 
708.0 
711.0 
711..  0 
716.0 

719.0 
722.0 
721.. 0 
727.0 
730.0 
732.0 
735.0 
738.0 
71.0.0 
71.3.0 

71.5.0 
71.8.0 
750.0 
752.0 
777.0 
802.0 
829.0 
859.0 
10-.0.0 
121.0.0 

11.50.0 
1650.0 
1650.0 


(DP/OU) 

-V (OP/DV1 

-CU    FT/6TU       PSIS 

10 

1 

1.39000 

0 

10 

2 

1.28000 

0 

10 

2 

1.17000 

0 

10 

3 

1.08000 

0 

10 

3 

39900C 

. 

10 

3 

390000 

0 

10 

3 

382000 

0 

10 

3 

375000 

0 

10 

3 

368000 

0 

10 

3 

361000 

0 

10 

2 

355000 

0 

10 

2 

31.9000 

0 

10 

2 

31.1.000 

0 

10 

1 

339000 

0 

10 

0 

329000 

0 

9 

90 

321000 

0 

9 

79 

313000 

0 

5 

67 

307000 

0 

9 

56 

301000 

0 

9 

1.1. 

295000 

0 

9 

33 

290000 

0 

9 

22 

285000 

0 

5 

11 

281000 

0 

9 

00 

277000 

0 

8 

90 

273000 

0 

8 

81 

269000 

0 

8 

71 

266000 

0 

8 

62 

263000 

0 

8 

53 

260000 

0 

8 

1.1. 

257000 

0 

8 

36 

251.000 

0 

8 

28 

251000 

0 

8 

20 

21.8000 

0 

8 

13 

21.6000 

0 

8 

06 

21.3000 

0 

7 

99 

21.1000 

a 

7 

92 

238000 

0 

7 

85 

236000 

0 

7 

79 

231.000 

3 

7 

73 

231000 

0 

7 

67 

229000 

0 

7 

61 

227000 

0 

7 

55 

225000 

0 

7 

50 

223000 

0 

7 

00 

205000 

0 

6 

58 

191000 

0 

6 

21 

179000 

0 

5 

87 

169000 

0 

It 

58 

137000 

0 

3 

79 

121000 

0 

3 

30 

111000 

0 

2 

=18 

101.000 

0 

2 

75 

98900 

0 

(OV/0TL7V  THERMAL  VISCOSITY 

P     CONDUCTIVITY 
1/OEG.     R       8TU/FT-HR-P.    L8/FT-SEC 


X    105 


THER1AL  DIELECTRIC  PRANDTL 

OIFFUSIVITY       CONSTANT  NUMBER 

SQ    FT/ MR 


0.03036J 
0 . 000388 
0  .3001.06 
0.0001.22 
0.0001.36 
0.0301.50 
0.0001.62 
0.0001.73 
0.3301.82 
0.0001.91 

0.0001.98 
0.030505 
0.000510 
0.030515 
0.000522 
0.030526 
0.000529 
0.000529 
0.03052a 
0.033526 

0.000523 

0.000520 
0.000516 
0.300511 
0.030507 
3.300502 
0.3301.97 
0.0001.92 
0.0301.87 
0.0301.82 

0.0001.78 
0.0001.73 
0.0001.69 
0.0301.61. 
0.3301.60 
0  .  0001.56 
0.3301.52 
0.0001. 1.8 
0.0331.  Hi. 
0.0001.1.1 

0.0001.37 
0.  0001.31. 
0.3031.30 
0.0001.27 
0. 0301.00 
0.300378 
0. 000363 
0.00031.5 
0.000287 
0.30021.6 

3.000211. 
0.000193 
0.000170 


THO-PHASE    9GUN0ARY 


THERMODYNAMIC     PROPERTIES    OF    NITROGEN 


80O00     P3IA    ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 
DERIVATIVE 

ISOCHORE 
DERIVATIVE 

INTERNAL 
ENERGY 

ENTHALPY 

ENTROPY 

CV 

CP 

VELOCITY 
OF    SOUND 

CEG.     R. 

CU    FT/.  B 

CU    FT-PSIA/L6 

PSI A/P 

3TU/LB 

BTU/LB 

OTU/Le-R 

BTU 

'    LB    -R 

FT/SEC 

265.0 

0.01517 

8330.0 

153.0 

-24.07 

200.7 

0.7052 

0.2603 

0.2919 

6579.0 

270.0 

0 

01519 

8170.0 

157.0 

-22.92 

202.1 

0.7108 

0.2642 

0.2990 

6544.0 

275.0 

0 

01521 

-.010.0 

161.0 

-21.74 

203.6 

0.7163 

0.2677 

0.3057 

6510.0 

280.0 

0 

01521. 

7870.0 

164.0 

-20.55 

205.2 

0.7219 

0.2707 

0.3118 

6473.0 

285.0 

0 

01525 

7730.0 

166.0 

-19.34 

206.8 

0.7274 

0.2734 

0.3175 

6448.0 

290.0 

0 

01529 

7600.0 

169.0 

-18.12 

203.4 

0.7330 

0.2757 

0.3227 

6419.0 

295.0 

0 

01532 

7460.0 

170.0 

-16.88 

210.0 

0.7386 

0.2777 

0. 3275 

6391.0 

300.0 

0 

01531. 

7360.0 

172.0 

-15.63 

211.6 

0.7441 

0.2795 

0.3319 

6364.0 

310.0 

0 

01540 

7150.0 

1/4.0 

-13.11 

215.0 

0.7551 

0.2821 

0.3394 

6314.0 

320.0 

0 

01546 

6960.0 

174.0 

-10.55 

213.4 

0.7660 

0.2838 

0.3455 

6268.0 

330.0 

0 

01552 

6800.0 

174.0 

-7.982 

221.9 

0.7767 

0.2848 

0.3503 

6225.0 

31.0.0 

0 

01558 

6660.0 

173.0 

-5.384 

225.4 

0.7672 

0.2851 

0.3539 

6187.0 

350.0 

0 

01564 

65  3  0.0 

172.0 

-2.775 

229.0 

0.7975 

0.2850 

0.3566 

6151.0 

360.0 

0 

01571 

6410.0 

170.0 

-0.1616 

232.6 

0.8076 

0.2845 

0.3584 

6118.0 

370.0 

0 

01577 

6310.0 

168.0 

2.455 

236.1 

0.8174 

0.2836 

0.3594 

6088.0 

380.0 

0 

01584 

6220.0 

165.0 

5.0  69 

239.7 

0.8270 

0.2825 

0.3599 

6060.0 

390.0 

0 

01591 

6140.0 

163.0 

7.678 

243.3 

0.8364 

0. 2812 

0.3598 

6034.0 

1*00.0 

0 

01597 

6070.0 

160.0 

10.28 

246.9 

0.9455 

0.2797 

0.3593 

6010.0 

1.10.0 

0 

01604 

6000.0 

157.0 

12.67 

250.5 

0.8543 

0.2781 

0.3585 

5988.0 

■.20.0 

0 

01611 

5340.0 

154.0 

15.45 

254.1 

0.3629 

0.2765 

0.3574 

596  7.0 

1.30.0 

0 

01613 

5890.0 

152.0 

18.02 

257.7 

0.3713 

0.2747 

0.3560 

5947.0 

1.1.0.0 

0 

01624 

5840.0 

149.0 

20.58 

261.2 

0.3795 

0.2730 

0.3545 

5929.0 

1.50.0 

0 

01631 

5800.0 

146.0 

23.12 

264.8 

0.8675 

0.2712 

0.3529 

5911.0 

1.60.0 

0 

01638 

5750.0 

143.0 

25.65 

268.3 

0.8952 

0.2694 

0.3512 

5895.0 

1.70.0 

0 

01645 

5710.0 

141.0 

28.16 

271.8 

0.9027 

0.2677 

0.3494 

5879.0 

1.80.0 

0 

01651 

5680.0 

138.0 

30.66 

275.3 

0.9101 

0.2659 

0.3476 

5  96  5.0 

1.90.0 

0 

01658 

5640.0 

136.0 

33.15 

273.7 

0.9172 

0.2642 

0.3458 

5851.0 

500.0 

0 

01664 

5610.0 

133.0 

35.62 

282.2 

0.9242 

0.2625 

0.3439 

5  83  7.0 

510.0 

0 

01671 

5580.0 

131.0 

36.07 

285.6 

0.9310 

D.2608 

0.3421 

5824.0 

520.0 

0 

01673 

5550.0 

129.0 

40.51 

289.0 

0.9376 

0.2592 

0.3403 

5812.0 

530.0 

0 

01684 

5530.0 

127.0 

42.94 

292.4 

0.9441 

0.2576 

0.3385 

5  80  0.0 

540.0 

0 

01691 

5500.0 

125.0 

45.36 

295.8 

0.9504 

0.2560 

0.3367 

5789.0 

550.0 

0 

01697 

5470.0 

123.0 

47.76 

299.2 

0.9565 

0.2545 

0.3350 

5  77  9.0 

560.0 

0 

01703 

5450.0 

121.0 

50.15 

302.5 

0.9626 

0.2530 

0.3333 

5  76  7.0 

570.0 

0 

01710 

5430.0 

119.0 

52.52 

305.3 

0.9684 

0.2516 

0.3316 

5  75  7  . 0 

580.0 

D 

01715 

5400.0 

117.0 

54.89 

309.1 

0.9742 

0.2502 

0.3300 

5747.0 

590.0 

0 

01723 

5380.0 

115.0 

57.24 

312.4 

0.9798 

0.2439 

0.3285 

5737.0 

600.0 

0 

01729 

5360.0 

113.0 

59.58 

315.7 

0.9853 

0.2476 

0.3270 

5  72  9.0 

700.0 

0 

01791 

5180.0 

99.5 

82.43 

347.7 

1.035 

0.2367 

0.3146 

5646.0 

800.0 

0 

01851 

5030.0 

87.4 

104.5 

378.8 

1.076 

0.2292 

0.3064 

5590.0 

900.0 

0 

01910 

4900.0 

78.8 

126.1 

409.1 

1.112 

0.2243 

0.3013 

5523.0 

1000.0 

0 

01963 

4600.0 

71.8 

147.5 

439.1 

1.144 

0.2214 

0.2985 

5474.0 

1500.0 

0 

02253 

4510.0 

49.9 

254.2 

583.1 

1.264 

0.2221 

0.3001 

5315.0 

2000.0 

0 

02531 

4460.0 

38.2 

364.9 

739.9 

1.352 

0.2294 

0.3071 

5  25  9  .  0 

2500.0 

0 

02803 

4510.0 

30.9 

479.7 

894.9 

1.421 

0.2356 

0.3124 

5266.0 

3000.0 

0 

03  068 

4620.0 

25.8 

597.3 

1052.0 

1.476 

D.2400 

0.3156 

5307.0 

3500.0 

0 

03329 

4760.0 

22.2 

717.0 

1210. 0 

1.527 

0.2431 

0.3174 

5366.0 

THO-PHASE    BOUNOARY 


THERHOPHYSICAL     PROPERTIES    OF    NITROGEN 


80000    PSIA    ISOBAR 


TEMPERATURE    OENSITY 


\MDP/DU>,,    -VIDP/DKL. 


PSIA-CU    FT/6TU       PSIA 


(Otf/OTL/V  THERMAL  VISCOSITY 

CONDUCTIVITY 
1/OEG.     R       3TU/FT-HR-R    LB/FT-SEC 


THERMAL  DIELECTRIC  PRANOTL 

DIFFUSIVITY       CONSTANT  NUMBER 

SO    FT/HR 


265.0 
270.0 
275.0 
260.0 
285.0 
290.0 
295.0 
300.0 
310.0 
320.0 

330.0 
31.0.0 
350.0 
360.0 
370.0 
380.0 
390.0 
".00.0 
".10.0 
■.20.0 


65.92 
65.82 
65.73 
65.62 
65.52 
65.1.1 
65.30 
65.18 
61..  91. 
6U. 70 

61*.  i*l» 
61..  18 
63.92 
63.66 
63.39 
63.13 
62.86 
62.60 
6  2.31. 


1.30 

0 

61 

82 

1.1.0 

0 

61 

56 

1.50 

0 

61 

31 

1.60 

0 

61 

06 

1.70 

0 

60 

81 

1.80 

0 

60 

56 

1.90 

0 

60 

32 

500 

0 

60 

oe 

510 

0 

59 

85 

520 

0 

59 

61 

530 

0 

59 

36 

51.0 

0 

59 

15 

550 

0 

58 

93 

560 

0 

58 

71 

570 

0 

56 

1.9 

560 

0 

58 

27 

590 

0 

56 

05 

600 

0 

57 

81. 

700 

0 

55 

81. 

800 

0 

51. 

02 

900 

0 

52 

35 

1000 

0 

50 

80 

1500 

0 

1.1. 

3a 

2000 

0 

39 

51 

2500 

0 

35 

66 

3000 

0 

32 

59 

3500 

0 

30 

0". 

1050.0 
1020.0 
1000.0 
983.0 
966.0 
951.0 
938.0 
927.0 
908.0 
891..  0 

882.0 
871.. 0 
667.0 
862.0 
856.0 
856.0 
651..  0 
851..  0 
851.. 0 
651.. 0 

855.0 
856.0 
656.0 
860.0 
862.0 
861..  0 
866.0 
669.0 
671.0 
671.. 0 

876.0 
879.0 
882.0 
885.0 
887.0 
890.0 
693.0 
896.0 
923.0 
952.0 

981.0 
1010.0 
1200.0 
11.20.  0 
1630.0 


6 

89 

51.9000 

.1 

9 

02 

538000 

0 

9 

13 

527000 

0 

9 

22 

516000 

0 

9 

29 

506000 

0 

9 

35 

1.97000 

0 

9 

39 

1.88000 

0 

9 

1.3 

1.60000 

0 

9 

1.7 

1.61.000 

0 

9 

1.9 

1.5100  0 

0 

9 

".8 

1.38000 

0 

9 

1.6 

1.27000 

0 

9 

1.2 

1.17000 

0 

9 

37 

1.06000 

0 

9 

32 

1.00000 

0 

9 

26 

39300  0 

0 

9 

20 

366000 

0 

9 

13 

360000 

0 

9 

06 

37»000 

0 

9 

00 

369000 

0 

6 

93 

361.000 

0 

6 

86 

360000 

0 

6 

79 

355000 

0 

6 

72 

351000 

0 

8 

66 

31.8000 

0 

8 

59 

31.1.000 

0 

S 

53 

31.0000 

0 

8 

1.6 

337000 

0 

6 

1.0 

33HOO0 

0 

e 

31. 

331000 

0 

8 

28 

328000 

0 

6 

23 

325000 

0 

8 

17 

323000 

0 

B 

12 

320000 

0 

8 

06 

317000 

0 

8 

01 

315000 

0 

7 

96 

313000 

0 

7 

91 

310000 

0 

7 

1.5 

289000 

0 

7 

06 

272000 

0 

6 

71 

257000 

0 

6 

3d 

21.1.000 

0 

5 

07 

200000 

0 

1* 

22 

176000 

0 

3 

67 

161000 

0 

3 

30 

151000 

0 

3 

DA) 

11.3000. 

0 

0.000271 
0.000292 
0.000305 
0.000317 
0.000329 
0.00033J 
0.00031.9 
0.000353 
0.000371. 
0.000387 

0.000397 
0.0001.05 
0  .0001.11 
0.0001.16 
0.0001.13 
0.0001.20 
0.0001.21 
0.0001.21 
0.0001.20 
0.0001.H 

0.0001.16 
0.0001.11. 
0.0001.11 
0  .0001.0  i 
0.0001.05 
0.0001.02 
0.00039-1 
0.000396 
0.000393 
D. 000389 

0.000386 
0.0  00  383 
0.000360 
0.000377 
0.000371. 
0.000371 
0. 000368 
0.000365 
0  .000341 
0.0  0032  2 

0.000307 
0.000291. 
0.00021.9 
0.000217 
0.000192 
O. 000171 
0.000155 


THO-PHASE  BOU^OARY 


100000     PSIA    IS08AR 


thermodynamic  properties  of  nitrogen 


TEMPERATURE 

VOLUME 

ISOTHERM 
DERIVATIVE 

OEG.     R 

CO    FT/. 3 

CU    FT-PSIA/ 

390.0 

0.011.77 

9300.0 

295.0 

0.01473 

9630.0 

300.0 

0.011(60 

94  6  0.0 

310.0 

0.011.63 

9160.0 

320.0 

0.011.87 

8890.0 

330.0 

0.  011.91 

861(0.0 

340.0 

0.011.95 

8420.0 

350.0 

0. 01500 

8220.0 

360.0 

0.01505 

601.0.0 

370.0 

0.01510 

7880.0 

360.0 

0.01515 

7740.0 

390.0 

0. 01520 

7610.0 

400.0 

0.01525 

7500.0 

1.10.0 

0.01531 

7390.0 

420.0 

0. D1536 

7300.0 

430.0 

0  .0151.1 

7220.0 

i.  40.0 

0. 01547 

7140.0 

1(50.0 

0. 01552 

7070.0 

1(60.0 

0.01553 

7010.0 

1.70.0 

0  .  0 1 5  63 

6950.0 

1(00.0 

0.01563 

69  0  0.0 

1(90.0 

0.01571. 

6850.0 

500.0 

0.01573 

6800.0 

510.0 

0.01585 

6760.0 

520.0 

0. 01590 

6720.0 

530.0 

0.01596 

6690.0 

51.0.0 

0.01601 

66  5  0.0 

550.0 

0.01607 

66  2  0  .  0 

560.0 

0.01612 

6590.0 

570.0 

0.01617 

6560.0 

580.0 

0.01623 

6530.0 

590.0 

0.01628 

6510.0 

600.0 

0.01633 

6480.0 

700.0 

0.01605 

6280.0 

600.0 

0 .01735 

6120.0 

900.0 

0.01785 

5990.0 

1000.0 

0.01833 

5380.0 

1500.0 

0.02067 

5520.0 

2000.0 

0.02295 

5400.0 

2500.0 

0.02518 

5420.0 

3000.0 

0.02736 

5500.0 

3500.0 

0.02950 

5620.0 

ISOCHOSE 

INTERNAL 

ENTHALPY 

DERIVATIVE 

ENERGY 

PSIA/R 

BTU/LB 

BTU/L3 

139.0 

-13.84 

253.6 

144.0 

-12.69 

261.0 

148.0 

-11.52 

262.5 

155.0 

-9.164 

265.5 

161.0 

-6.748 

268.7 

165.0 

-4.294 

271.9 

166.  0 

-1.810 

275.2 

170.0 

0.6978 

273.5 

171.0 

3.225 

281.9 

171.0 

5.765 

285.4 

171.0 

8.313 

288.9 

170.0 

10.87 

292.4 

169.0 

13.42 

295.3 

167.0 

15.97 

293.4 

166.0 

18.52 

302.9 

164.0 

21.07 

30o.5 

162.0 

23.60 

310.0 

160.0 

26.13 

313.5 

158.0 

26.64 

31?. 1 

156.0 

31.15 

320.6 

153.0 

33.64 

324.1 

151.0 

36.12 

327.6 

149.0 

38.59 

331.1 

147.0 

41.05 

334.5 

145.0 

43.49 

333.0 

142.0 

45.92 

341.4 

140.0 

48.34 

344.8 

138.0 

50.75 

348.3 

136.0 

53.14 

351.6 

134.0 

55.52 

355.0 

132.0 

57.89 

358.4 

130.0 

60.25 

361.7 

129.0 

62.59 

365.0 

113.0 

85.49 

397.6 

101.0 

107.6 

423.0 

91.4 

129.2 

459.7 

83.7 

150.5 

489.9 

59.5 

256.9 

633.7 

46.2 

367.3 

792.2 

37.7 

481.9 

948.1 

31.7 

599.5 

1106.0 

27.4 

719.3 

1266.0 

0.7173 
0.7223 
0.7276 
0.7377 
0.7477 
0.7576 
0.7674 
0.7771 
0.7867 
D.7961 

0.805.. 


0.6571 
0.8650 
0.8726 
0.66G4 

0.8877 
0.8949 
0.9020 
0.9063 
0.9155 
0.9221 
0.3285 
0.9347 
C.94G8 
0.9466 


0.9 64  0 

1.014 

1.056 

1.092 

1.124 

1.246 

1.333 


3TU 

0.2626 
0.2663 
0.2696 
0.2752 
0.2796 
0.2828 
0.2852 
0. ?868 


0. 

.2876 

0. 

.  2869 

0. 

2859 

0. 

2848 

0, 

,2834 

n. 

2320 

0. 

>604 

0. 

3798 

0, 

.  ?772 

0. 

?755 

0, 

2738 

0. 

2721 

n, 

?704 

0. 

>637 

0. 

.262  3 

0. 

,2607 

0. 

.2592 

0. 

.2578 

0. 

,2564 

0. 

,2442 

0 

,2357 

0, 

,2300 

0. 

,2264 

0 

.2252 

0. 

.2316 

(03 


CP 

VELOCITY 
OF    SOUND 

-R 

FT/SEC 

0 

.2855 

7026.0 

0. 

,2318 

699  2.0 

0 

.2978 

6959.0 

0, 

,3085 

6697.0 

0 

.3177 

6841.0 

0, 

,3257 

6789.0 

0. 

,3324 

6  74  2.0 

0 

.3379 

6700.0 

0. 

.3425 

6660.0 

0 

.3461 

6  62  4.0 

0, 

.3489 

6591.0 

0 

,3510 

6561.0 

0 

.3525 

6533.0 

0 

.3534 

6507.0 

0, 

.3539 

6433.0 

0 

.3539 

6461.0 

0 

.3536 

644  0.0 

0 

.3530 

6421.0 

0 

.3522 

6403.0 

0 

,  3512 

6337.0 

0, 

,3501 

6371.0 

0 

,3488 

6  35  7.0 

0, 

,3474 

6  34  3.0 

0 

,3459 

63J0.O 

0, 

,  3444 

6317.0 

0, 

.3429 

6306.0 

0, 

,3413 

6295.0 

0. 

.3397 

6284.0 

0, 

,3382 

6274.0 

0 

,3366 

6264.0 

0, 

,3351 

6255.0 

0, 

.3335 

6246.0 

0, 

,3320 

6238.0 

0, 

.3190 

6165. 0 

0, 

.30  39 

6107.0 

0, 

,3040 

6057.0 

0, 

,3007 

6012.0 

0, 

,3014 

5850.0 

0, 

,3088 

5777.0 

0. 

.3143 

5  76  4.0 

0, 

.3177 

5786.0 

0, 

.3136 

5333.0 

THO-PHASE  80UN0ARY 


100000    PSIA    ISOBAR 


THERNOPHYSICAL     PROPERTIES    OF    NITROGEN 


TEHPERATURE    OENSITY 
DEO.     R         L8/CU    FT 


V (OH/OV) 
BTU/LB 


VCDP/DU)        -1MDP/DV) 

V  T 

PSIA-CU    FT/BTU       PSIA 


<DV/DT)/V  THERMAL  VISCOSITY 

P     CONDUCTIVITY 
1/DEG.     R       BTU/FT-HR-R    LB/FT-SEC 


THERMAL  OIELECTRIC  PRANDTL 

OIFFUSIVITY       CONSTANT  NUMBER 

SQ    FT/HR 


290 

0 

67 

72 

295 

0 

67 

o5 

300 

0 

67 

57 

310 

0 

67 

1.1 

320 

0 

67 

21. 

330 

0 

67 

05 

31.0 

a 

66 

85 

350 

0 

66 

o5 

360 

0 

66 

<tk 

370 

0 

66 

23 

360 

0 

66 

01 

390 

a 

65 

79 

<t00 

0 

65 

56 

".10 

0 

65 

31. 

1.20 

0 

65 

11 

1.30 

0 

61. 

99 

1.1.0 

0 

61. 

65 

1.50 

0 

61. 

1.3 

1.60 

0 

61. 

20 

1.70 

0 

63 

99 

1.80 

0 

63 

75 

1.90 

0 

63 

53 

500 

0 

63 

31 

510 

a 

63 

10 

520 

0 

62 

99 

530 

0 

62 

67 

51.0 

0 

62 

■.5 

550 

a 

62 

2fc 

560 

a 

62 

01. 

570 

0 

61 

93 

560 

0 

61 

63 

590 

a 

61 

1.2 

600 

0 

61 

23 

700 

a 

59 

31. 

600 

0 

57 

62 

900 

a 

56 

03 

1000 

0 

51. 

56 

1500 

0 

1.6 

39 

2000 

0 

1.3 

59 

2500 

0 

39 

72 

3000 

0 

36 

55 

35  0  0 

0 

33 

90 

1370. 
1320. 
1290. 
1230. 
1160. 
111.0. 
1110. 
1090. 
1070. 
1060. 

101.0. 
1030. 
1030. 
1020. 
1010. 
1010. 
1010. 
1010. 
1000. 


1000.0 
1000.0 
1000.0 
1010.0 
1010.0 
1010.0 
1010.0 
1010.0 
1010.0 
1020.0 

1020.0 
1020.0 
1020.0 
1050.0 
1080. 0 
1120.0 
1150.0 
1350.0 
1570.0 
1790.0 


7 

79 

661.000 

0 

7 

97 

651000 

0 

6 

12 

639000 

0 

8 

37 

617000 

0 

9 

56 

598000 

0 

8 

70 

579000 

0 

6 

61 

563000 

0 

9 

88 

51.8000 

0 

9 

93 

531.000 

0 

8 

97 

522000 

0 

9 

98 

511000 

0 

9 

99 

501000 

0 

8 

98 

1.92000 

0 

9 

97 

1.83000 

0 

9 

91. 

1.75000 

0 

9 

92 

1.68000 

0 

8 

88 

1.62000 

0 

8 

85 

1.55000 

0 

9 

81 

I.5COO0 

0 

6 

77 

1.1.5000 

0 

8 

73 

1.1.0000 

a 

8 

69 

1.35000 

0 

8 

61. 

1.31000 

0 

9 

60 

1.27000 

0 

8 

55 

1.23000 

0 

8 

51 

1.19000 

0 

S 

t6 

1.15000 

0 

9 

1.2 

1.12000 

0 

9 

37 

1.09000 

0 

9 

33 

1.06000 

0 

9 

28 

1.03000 

0 

9 

21. 

1.00000 

0 

9 

20 

397000 

0 

7 

79 

373000 

0 

7 

1.3 

353000 

0 

7 

09 

336000 

0 

6 

76 

321000 

0 

5 

1.6 

267000 

0 

1. 

56 

235000 

0 

1. 

00 

215000 

0 

3 

59 

201000 

a 

3 

30 

190000 

0 

0.000209 
0.000220 
0.000231 
0.000251 
0.000269 
0.000285 
0.000296 
0.000310 
0.000320 
0.000328 

0.000331. 
0.00031.0 
0.00031.1. 
0.00031.7 
0.00031.9 
0.000350 
0.000351 
0.000351 
0.000351 
0.000350 

0.00031.9 
0.00031.7 
0.0  0031.6 
0.00031.1. 
0.00031.2 
0.00031.0 
0.000338 
0.000336 
0.000333 
0.000331 

0.000329 
0.000326 
0.000321. 
0.000303 
0.000266 
0.000272 
0.000261 
0.000223 
0.000196 
0.000175 

0.000158 
0.00011.1. 


THO-PHASE  BOUNOARY 


THERMODYNAMIC    PROPERTIES    OF    NITROGEN 


150000    P5IA 

ISOBAR 

TEMPERATURE        VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTHALPY 

ENTROPY 

CV 

CP 

VELOCITY 

DERIVATIVE 

DERIVATIVE 

ENERGY 

OF    SOUND 

OEG.     R 

CU    FT/. 3 

CU    FT-PSIA/LB 

PSIA/R 

BTU/LB 

8TU/LB 

8TU/L6-R 

BTU 

'    L3    -R 

FT/SEC 

350.0 

0.01399 

13000.0 

106.0 

13.97 

402.6 

0.7495 

0.2584 

0.2694 

7924.0 

360.0 

0.011.01 

12600.0 

118.0 

16.24 

405.4 

0.7572 

0.2645 

0.2788 

7858.0 

370.0 

0.011.03 

12300.0 

127.0 

18.54 

403.2 

0.7650 

0.?696 

0.2874 

7  79  9.0 

380. 0 

0.01405 

12000.0 

135.0 

20.86 

411.1 

0.7727 

0.2739 

0.2950 

7746.0 

390.0 

0.011.07 

11700.0 

11.2.0 

23.20 

414.1 

0.7805 

0.2773 

0.3019 

7698.0 

1.00.0 

D.Oli.10 

11500.0 

1*8.0 

25.56 

417.1 

0.7882 

0.2800 

0.3080 

7654.0 

1.10.0 

0.011.1? 

11300.0 

153.0 

27.94 

420.3 

0.7959 

0.2821 

0.3135 

7615.0 

1.20.0 

0.011.15 

11000.0 

157.0 

30.33 

423.4 

0.3035 

0.3836 

0.3182 

7579.0 

<<30.0 

0.011.1) 

10900.0 

160.0 

32.72 

426.6 

0.8110 

0.2847 

0.3224 

7545.0 

•.1.0.0 

0.  011.21 

10700.0 

162.0 

35.13 

429.9 

0.8185 

0. ?854 

0.3260 

7515.0 

1)50.0 

0. 011.21. 

10500.0 

161..  0 

37.54 

433.1 

0.6258 

0.2857 

0.3290 

7488.0 

1.60.0 

0.011.27 

101.00.0 

165.0 

39.95 

436.4 

0.8331 

0.2357 

0.3316 

7462.0 

1.70.0 

0.0H31 

10200.0 

166.0 

42.36 

439.8 

0.8403 

0.2855 

0.3338 

7439.0 

1.6  0.0 

0  .  llnj". 

10100.0 

167.0 

44.77 

443.1 

0.8473 

0.2650 

0.3355 

7417.0 

1.90.0 

0.011.38 

10000.0 

167.0 

47.18 

446.5 

0.B542 

0. 2844 

0.3369 

7398.0 

500.0 

O.OI1.1.I 

9860.0 

167.0 

49.58 

449.9 

0.6610 

0.2836 

0.3379 

7379.0 

510.0 

0.  Oil.  1(5 

9770.0 

167.0 

51.98 

453.2 

0.B677 

0.2827 

0.3386 

7363.0 

520.0 

0  .011.1.8 

9680.0 

166.0 

54.38 

456.6 

0.8743 

0.2816 

0.3391 

7347.0 

530.0 

0.011.52 

9590.0 

165.0 

56.77 

460.0 

0.8808 

0.2805 

0.3394 

7333.0 

51.0.0 

0.01455 

9520.0 

164.  0 

59.15 

463.4 

0.8871 
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